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One day in the summer of 1917 a G.T. M— Goodyear Technical 
Man — called on the Lansing Company in Lansing, Michigan. 
He explained the Goodyear Plan of selling belts, of making a 
diagnosis of the conditions surrounding each drive and then 
prescribing the proper belt to meet those conditions. It seemed 
to him that the men he talked with rather thought that his belts 
must be very high priced. 





But they showed him a motor drive, operating a line shaft, on 
which a double belt generally gave only six or seven months’ 
service. He studied that drive, noted the excessive heat of the 
forge-shop in which it was, noted the presencé of grit and dust, 
made his measurements of power, speed, distance between 
centers, pulley sizes and the like. Then he prescribed an 8-inch 
5-ply Goodyear Belt of Blue Streak Construction. 


The price was lower by $11.66 when compared with that of 
the belt then just about giving out. So they thought they might 
as well give him a trial order. The belt came and was installed 
August 9th, 1917. 


In spite of the heavy duty drives from the line shaft — drives 
operating rattlers and an elevator for hoisting iron to the 


foundry— it gave them a tronble-free service that they had never 

hoped for before. And it lasted seventeen months — although 

its price was $| 1.66 lower than that of the seven months’ belt. 
THE 
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Copyright 1919, by The Goodyear Tire & Rubber Co. 





$11.66 Lower Price, $60.01 Lower Cost— and the G.T. M. 


Price is what you pay for an article; its cost is what you get 
* out of it. The old, expensive belt was priced at $33.88 in the 
summer of 1917. It cost $4.84 per month for its seven months’ 
life. The Goodyear Belt specified by the G. T. M. was priced at 
$22.22 — and cost $1.31 per month for its seventeen months’ 
service. 


Its cost was $3.53 less per month — $60.01 less for the 
seventeen months. But long before it was worn out, the G. T.M. 
was asked to analyze another drive, one from the line shaft to a 
pair of rattlers. Hespecifiedan8-inch 5-ply Goodyear of Blue 
Streak Construction. After it had been operating sixty days, the 
superintendent was so well pleased with its greater efhciency and 
freedom from trouble that he ordered another according to the 
G. T. M.'s specifications, and later still another; by Jan. 10th, 
1919, there were five Goodyear Belts in the forge shop alone. 


If you have a belt-eating drive in your plant, send for a 
G. T. M. In most cases he can save for you both in price and 
cost. His services are free, for the business sure to result within 
a few years more than pays for our investment in having him 
study your drives and specify the right belt to meet your 
conditions. If you ask for one to call, he will do so when he is 
next in your vicinity; but if your problem is pressing, there is 
one in a Goodyear Branch near you who will gladly make 
a special trip. 


GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


HOSE:-VALVES 
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The Two Hartfords—the Hartford Fire 
Insurance Co. and the Hartford Accident 
and Indemnity Wo. write practically every 
form of insurance except life. 
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Everyone shares the responsibility 
for fire waste—and shares the loss 


Fire means loss from every point of view. Fire insurance only mitt- 


gates the individual loss. ‘The Hartford Fire Insurance Company 


tries to prevent the real loss, a loss this country suffers to a greater 


degree than any other country. 


This loss is due to 
national habits of carelessness 


Don’t allow yourself to believe that a 
fire insurance policy provides full com- 
pensation. You should not look upon 
fire insurance as merely an unavoidable 
item of expense, but rather as your best 
ally in preventing loss. Hartford service 
in your community means that near 
you, in your neighbors’ buildings, if 
not your own, precautions. are being 
taken against fire. 

The possession of a Hartford policy 
entitles you to Hartford service, but 
that service cannot be fully effective 








until you personally do your part toward 
preventing fires. If you do not do this, 
you are a danger to your neighbors just 
as their carelessness is a menace to you, 
and you cannot escape your share of the 
responsibility for the nation’s fire loss. 
You share in that loss. 

If you own anything that can be burned 
up, whether you have a fire insurance 
policy or not, whether you want a fire 
insurance policy or not, consult the 
Hartford agent about safeguarding your 
property. 


Any agent or broker can get you a policy in the 





Hartrorp Fire Insurance Co. 
Hartrorp AccrreNnT AND INDEMNITY Co. 
Hartford, Conan. 
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[Ee TE man who tempers a BILLINGS &? SPENCER die 


Za performs a task of infinite delicacy. He builds 
(eee@_ high character into steel. His craft goes be- 
oe : yond mere knowledge —it is work no machine 
a perform, no instrument gauge. The right- 
ness of the Triangle B die passes inevitably to the Triangle B 


forging. In steel, as in men, character begets character. 
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Vickers-Vimy passenger-carrying biplane as it appears in fiight with its load o/ ten passengers and their baggage, and the crew of two 


Airplane Passenger Service of Today 

HE aeronautical industry is now going through its 

period of reconstruction. During the war all air- 
planes were talked of in terms of speed, climbing ability, 
maneuverability; bomb-carrying capacity, armament, 
and other expressions of warlike intentions. But today, 
with the great war at an end, and after satisfying the 
comparatively light demands of the military establish- 
ments of various countries, all thoughts are being directed 
toward passenger-carrying, cargo-carrying, and mail 
service. 

Bombing planes are most susceptible to conversion into 
peaceful planes. Thus the great bombing planes of all 
leading countries are rapidly being converted into 
passenger- and cargo-carrying machines. Typical of 
this activity is the accompanying illustration of the 
passenger-carrying Vickers-Vimy biplane, which in 
general design differs but slightly from the Vickers-Vimy 
bomber of the great war. As a war machine, the 
Vickers-Vimy bomber carried a crew of four—a gunner- 
bomber, a pilot, a mechanic, and a rear gunner. When 
the same type of machine was prepared for the trans- 
Atlantic flight of Aleock and Brown, the space ordinarily 
given over to bombs was taken up by extra fuel tanks. 
In the more recent commercial model, the body has been 
somewhat altered so as to provide ample room for 10 
passengers, while the two pilots sit wp forward in a eock- 
pit, all as shown in the ace ompanying illustration. 

lhe seats for 10 passengers are arranged after the 
fashion of a railroad coach, that is to say, on either side 
of an aisle, Baggage is stored up front, under the pilots. 
lhere is a porthole for each passenger. Acecss to the 
passenger coach is gained through|a watertight door, 


as indicated Che cabin will float ipright in water, so 


that there is no grave danger if the machine is forced 
to alight on a river, lake, or sea. The engines are pro- 
vided with silencers, in order to enhance the comfort of 
the passengers. Most remarkable of all, perhaps, is 
the fact that the machine can maintain a speed of 
70 miles per hour with only one engine in operation, 
whereas the speed is somewhat better than 100 miles 
an hour with the two engines running. 

Photographs recently received from Germany in- 
dicate that the German aircraft constructors are going 
right ahead with their peace plans. The huge Zeppelin 
bombing planes are being converted into passenger 
carriers, very much after the fashion of the machine 
here shown. In France the Caudron and Farman 
bombers have been converted into passenger carriers, 
the Farman “Goliath,’”’ in particular, representing an 
interesting case of French aviation reconstruction 
The “Goliath” is engaged in carrying passengers between 
Paris and Brussels, on a regular schedule, and the air 
line is being patronized by French and Belgians alike. 

So it is evident that the day of the airplane passenger 
service is here. The excellent performance of the air- 
plane in the late war, considered as a whole, has con- 
vinced the world at large that there is little danger in the 
present highly developed airplane. Indeed, there are 
numerous aviators in the United States today who have 
gone into the business of taking passengers aloft for 
a modest remuneration. Some of these aerial establish- 
ments do a flourishing trade on Sundays and holidays, 
taking up one passenger after another for a 15-minute 
flight, while a long line of waiting patrons indicates the 
ever growing popularity of flying. In fact) it is the over- 
coming of the heretofore prevailing fear be the part of 
the public that has proved the greatest detriment to 


airplane passenger service, and how that this fear is 
definitely shattered, there seems no obstack 


along these lines. 


How Insects Lower Milk Yield 


FACT not fully appreciated even among 
4 the economic loss in milk production caused by 
mosquitoes and flies. An Ohio dairyman ewning 20 
cows devised a home-built fly trap, and after it had been 
in operation a week calculated the difference in mi 


La progre <s 


farmers ts 


production He was obtaining 11 gallons a day mor 
than when the flies were unrestricted in their perniciou 
activities. In low-lying localities where insects ha 


favorable breeding conditions, the late spring mosquite 
scourge is sometimes so bad as to destroy the profits in 
milk production. Some farmers use home-devised 


traps, as did the Ohio dairyman. Some wasb their 
herds with preparations, manufactured commercially 
which effectively reduce the pest. But the great majority 
of herds continue to go through the fly season protected 
Nature 


weapon it i 


against flies only by the weapon with whic 
equips them—the tail—and an inefficient 


too, beside what the dairyman can furnish The 
which spends the entire day fighting flies does not con 
sume the roughage needed for maximum vield at nigtit 
The Ohio man built a lean-to, through which the 
herd passed. Across it in the middle were flexibk 
curtains fitting closely about the cow which brushed the 
flies off. The dairyman following closed both door 
leaving the flies to cluster on a winds wher f 
quickly shot to death wil “ | Paw As | Hiei ' 
| Did te @attle Aapprecif Vie é I ‘ 
did, to such an extent that they soon rned to go 


through it without driving 
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news of the day le eekly urnal, it 18 in @ post- 
tion nr 4 t in ealing evelopments before they 


are published elacwhere 

The Editor ia glad to have submitted to him timely 
articles guitable for these columns, especially when such 
; 


articles are accompanied by photographs 


Thrift and Sunlight 
E hardly need to remind our readers that the 
Sctpntiric American has been staunchly in 
In fact, 


yur last editorial, favoring this law, was on the press at 


favor of the Daylight Saving Law 


the very time that Congress passed the repealer It 
seemed then as if we were doomed to return to the old 
standard of time, but President Wilson, coming fresh 
m Europe, where daylight saving has proved so 
successful and has been universally approved, took a 


broad view of the situation and very wisely put his Veto 


on the repealer Chere suuld be nothing more for us 
» Say on the ibject were it not that opponents of this 
neasure are endeavoring again to force the abandon- 
ment of so-called summer time 
The Sei ri MERICA has taken its stand on 
jaylight saving, only after mature thought and careful 
sideration of the subject from all angles\, It is almost 
my} ible to inaugurate any great public improvement 
wi ir neve ence or even harm to some In 
oming to a final decision tor r against any measure 
we I at maider not nly the numbers favorably or 
uiversely affected, but also must weigh the advantages 
t offers against the disadvantages rhe injury to 
t ni nity m be 80 8 is to offset the advantage 
» the n rity We ha had this in mind in consider- 
ing the daylight saving problem Che chief opposition 
the measure has come from the farmer, who we must 
sdrnit nas been 1 nvenienced by having to set his 
k rward i he immer time His arguments 
have been well represented in Congress and it cannot 


thing to be said in his behalf; 
mvenience 1s 8o great as to 


uutweigh the advantages of the other nine-tenths of our 


population Nor are all the 10 million farmers of this 
vuntry adversely affected by ummer time Many 
farms are a community in themselves They are not so 
closely tied up with city schedules or with train schedules 
that they must needs change their clocks They can 
set their own rising hours and their own hours of work, 
regardless of the hours of work in the cities The farmer 
irgues tnat i the n wishes to rise earlier he 18 
perfectly welcome to do without disturbing the clocks 
f the whole natior Evident he does not realize the 
complexity of urban life how impossible it is for any 
of an urban community to change its time without 
psetting the hour i others in the ime community 
\l t I rt i a community is to rise earlier 
nust breakfast earlier, and hence the very farmer 

wv ipphies t breakfast table and the early morning 
market would have to rise earlier too, regardless of the 
Much has been made f the fact that the 

La r Conven I Atlantie City was not favorable to 
lavlight @iving, but, as matter of fact those workers 


ost affected by the Daylight Saving Law are clerks who 


ave no representation in any union and dwellers in con- 
ted sections larg ities who have no means of 
<pressing their views as a body It is true there have 


een some objections even from these quarters 


We have 


tters from individuals, whose principal recreation 
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consists in ¢g g to the theater, and who feel that when 
they go down to the Great White Way in broad daylight 
they are missing something, if the lamps are not lighted 
Evidently our city people must be educated to use their 
hours of recreation out-of-doors 

Such, in brief, seem to be the main arguments against 
daylig! iving. However, among the pros and cons 
there i ne factor which has not received as much at- 
tention as it should and strangely this was the very 


argument that gave us daylight saving in the first place 
America has always been considered a very wasteful 
land We have never tried to save, where saving caused 
inconvenience The idea of thrift has not been born 
in us and it was not until the great war forced us to some 
measures of economy that we realized how prodigal we 
had been It was the scarcity of coal that induced us 
in the first place to try the experiment of daylight saving. 
Last year considerably over one million tons of coal was 
saved by the mere expedient of turning the clock hands. 
Nature is not re- 
plenishing the store, at least not nearly as fast as we are 


Our store of coal is not limitless 


Our coal fields are an inheritance which 
We cannot live on the in- 
terest and leave the principal alone. Every ton of coal 


using it up 
does not draw any interest. 


we take means so much loss of capital, a loss which cannot 
be replaced, and it will not be many years before that 
capital will be seriously diminished under the growing 
demands of civilization. The anthracite of this country 
will be exhausted within but a few decades. A million 
tons of coal per year is no insignificant item in the present 
scarcity of fuel. It is just as necessary today as it was 
when the war was on, to preserve this precious in- 
heritance. 


The Thousand-Foot Ship 


O at last we are to have a thousand-foot ship, or 
rather two of them. The Shipping Board, 
through its energetic Chairman, is responsible for 

the announcement that two ocean liners, exceeding in 
length, size, speed and accommodations any vessel that 
is now afloat, are to be at once laid down by the United 
States Government and pushed through to completion. 

The dimensions are certainly impressive; a length of 
1,000 feet, a beam of 102 feet, a draft of 35 feet and a 
gross tonnage of 55,000 tons, will place these vessels well 
ahead of the 
length of 950 feet and beam of 100 feet, the largest ship 
afloat 

If we except that phenomenal vessel, “The Great 


“Leviathan,”’ which is today, with its 


Eastern,’ the growth in size of trans-atlantic liners, 
during the past 80 years has been remarkably even, 
with few fluctuations The “ Britannia’ of 1840 was 
215 feet in length 
a side-wheeler, ships had reached a length of 385 feet. 


Fifteen years later in the ‘‘ Persia,” 
Three years later, in 1858S came “‘The Great Eastern,”’ 
692 feet long, which in its time was one of the seven 
wonders of the world; but in 1862 the length had gone 
back to less than 400 feet 

Bothnia,’’ 435 feet long, was a notable ship 


In the middle seventies the 
Ten years 
later, in 1884, the ‘‘ Umbria,’’ 525 feet in length, achieved 
the high speed for those days of 19.6 knots “The 
560 feet in length won the “blue ribbon’’ of the 
Atlantic by crossing at 20.7 knots. Then the “ Kaiser 
Wilhelm the Grosser”’ lifted the speed to 23 knots and 
the length to 649 feet. 

The first ship to exceed the ‘‘Great Eastern”’ in length 
was the “‘Oceanic,’’ 705 feet long, which made her maiden 
voyage in 1889. Seven years later those famous turbine 
Lusitania’’ and the “ Mauretania,” 790 feet in 
length, began to make phenomenal speeds, the climax of 
which was reached when the “ Mauretania’ crossed to 
the eastward at an average hourly speed of 26.01 knots. 

The era of extremely long ships began in 1911, when 


Paris, ’”’ 


ships the ‘ 


the “Olympic,” 883 feet in length, was placed in service. 
Three years later, the “Imperator,” the first ship to 
exceed 900 feet, steamed into this port, and she was 
followed in 1914 by the “ Vaterland,”’ now the “ Levia- 
than,’’ with her length on deck of 950 feet. 

The most remarkable characteristic of the two Shipping 
This will 


be the greatest increase in speed ever made in a single 


Board vessels will be their speed of 30 knots. 


advance. It is rendered possible by the recent im- 
provements in turbine engines, and it is expected that 
110,000 horse-power will be sufficient 

The most striking feature in the two great ships is, of 


course, their high speed. At no time in the 80 years of 
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steamship travel across the Atlantic has there been such 
a jump in the speed as is promised for the new Shipping 
Board vessels. The greatest previous advance occurred 
between the ‘‘ Deutschland’? of 1900 and the “ Lusi- 
tania’ of 1906 
eastward at 23!5 knots and the ‘“ Lusitania”’ raised this 
mark to 255 knots, an advance of two knots. But the 
1,000-foot ships are to have a sea speed of 30 knots, 
an advance twice as great as any in the history of 


The former made a crossing to the 


ovean travel. 

Mr. Hurley expects to get 30 knots out of these 55,000- 
ton ships with turbines of 110,000 horse-power. Only 
once has so great a power been installed on a ship, and 
that was on the battle-cruisers ‘“‘Repulse’’ and ‘“ Re- 
nown”’ built during the war. These vessels made 32 
knots; but they were small compared to the proposed 
1,000-foot vessels, being only 794 feet long, by 90-foot 
beam, 2515 feet draft and 26,500 tons displacement. 
The ‘‘Renown"’ made 32 knots with 112,000 horse- 
power; but the new Shipping Board vessels will be of 
over twice her displacement, and although they will have 
the advantage of greater length, and, possibly, of finer 
model, it is probable that the towing tank tests will call 
for considerably more than 110,000 horse-power, if these 
ships are to maintain a sea speed of 30 knots. 


Benjamin Franklin Took This Risk 
Scranton, Penn., July 27th.—While emulating 
Benjamin Franklin late yesterday, Andrew Loyak 
of this city, was killed when a bolt of lightning 
followed the wet kite string from the skies. 
Loyak was struck in the back of the head. Death 
was instantaneous. 


HE above news item in the New York Times of 
Monday, July 28, 1919, affords material for laying 
proper emphasis on the great danger attending 
modern kite flying whether during thunderstorms or 
at less obviously dangerous seasons. Our natural 
desire to emulate the great scientist and statesman 
referred to, must be tempered by the more modern 
knowledge that Franklin's classic experiment was a very 
foolhardy one—though he did not know it. Franklin 
purposely sent his kite up into an approaching thunder- 
storm condition, but we now know that a kite-string 
raised to a considerable height in the air is an excellent 
collector of what is known as atmospheric electricity 
which is always present in greater or less amount and 
many days, not recognizable as thunderstorm days, 
would send down a strong current along such a kite string. 
Today we have on sale in all toy stores modified 
patterns of what is known as the box-kite, a type capable 
of attaining very considerable altitudes and thus con- 
verting its string or its wire attachment into a large 
collector of static electricity. Our meteorological kite- 
flyers use large-sized box kites held by fine piano wire and 
therefore would run the greatest danger from shocks 
and lightning strokes. They know this, have repeatedly 
seen the thin steel wire go up in a streak of rusty smoke, 
and therefore are very careful never to neglect making 
a very good “‘ground”’ from the reel or wire carrier to 
the wet soil where they must be to work the kites. The 
fliers themselves keep as dry as possible and avoid 
contact with the wire or string. Instruments devised 
for measuring the potential on the kite wire frequently 
indicate high voltages and a little spark gap in the cir- 
cuit would show an almost constant flow of current from 
the kite and the wire through the reel into the ground. 
As hinted above considerable shocks have been ex- 
perienced by the curiously inclined on perfectly clear days. 
By virtue of the carefully effected grounding and per- 
sonal insulation such casualties as the above are today 
practically unknown among those who fly great kites 
day and night to much greater altitudes than those to 
which the average small boy can send his kite. Franklin 
took no such precautions, but deliberately exposed his 
knuckle to the spark which jumped from the key on 
his kite line and passed through his body to the ground. 
His escape from as speedy a death as we record is per- 
haps a proof of a discriminating Providence of those 
day’; but no future Franklin need be lost by taking 
any such risks today. Better cut the string and lose 
the kite rather than persist in handling a wet kite string 
with bare hands while standing on rained-soaked ground 
If you use a reel for the kite-string be sure to ground 
it as carefully as you would any other lightning rod, 
stand on dry ground yourself, and leave the string 
alone. 
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Electricity 


New Peruvian Wireless Station.—The Minister of 
Public Works of Peru has informed the public that the 
new wireless station at the port of Eten has been opened 
for business. This station is now in communication 
with the large wireless station at Lima (San Cristobal) 
and at Iquitos, a town situated in the headwaters of the 
Amazon River. The Eten station is open night and day. 

Electrical Help for the Glazier.—It has remained 
for 2 new company to introduce a device which is bound 
to prove a great boon to glaziers and others engaged in 
handling glass windows of all kinds. The new device 
is in reality an electrically-operated putty router, which 
serves to remove putty from all styles of glass windows, 
rebabbets the sash and makes a clean cut, removing 
points at the same time in one operation. It is compact, 
portable, quickiy adjustable, and can by attached to any 
lamp socket. The router is operated by a 1/12 horse- 
power universal motor, with a speed of 12,000 revolu- 
tions per minute, and is instantly controlled by a push- 
button switch. A grinder wheel can be placed on the 
arbor by removing the cutters, and serves to grind the 
latter. 

Conversion of Direct to Alternating Current.— 
In a recent article published in the Revue Generale de 
l'Electricite, Mr. O. L. Gotti discusses the various meth- 
ods that have been proposed for converting alternating 
to direct current and vice versa, without the use of 
commutators. The principle on which such devices are 
based is the alteration of the self-induction of a closed 
circuit; a device is described utilizing moving brushes 
which respectively increase and decrease the flux through 
the primaries, so that the E. M. F.’s in the secondary 
circuits are additive. Moving brushes may be avoided 
in various ways, e. g., by winding wire from one primary 
to another (a process hardly practicable), or by moving 
an armature along the magnetic circuit so that the re- 
luetance of one circuit is increased while that of the other 
is being diminished. The latter is the more interesting 
device and the author suggests several forms of motors 
based thereon. 

Decomposition of Liquid Dielectrics by the 
Electric Arc.—When electric discharge is produced 
between electrodes immersed in a liquid insulating 
material the initial breakdown of the dielectric requires 
Afterwards the discharge 
Messrs. E. 


a high potential difference. 
can be maintained by a lower pressure. 
Urbain and Clair Seal, in a paper presented to the 
Académie des Sciences, describe some experiments 
made with a Tesla transformer. In studying the libera- 
tion of gas, occasioned by are discharges, the temperature 
of the dielectric should be low, as otherwise unduly 
violent reactions occur. Tetrachlorides yield chlorine, 
saturated hydrocarbons, acetylene, ethylene and hydro- 
gen, ete. Whereas the decomposition of oils by dis- 
charges undertaken by Grignard at Pittsburgh involved 
a pressure of 10,000 volts, Urbain used 1,000 volts only 
for the rupture and from 500 down to 110 volts for the 
subsequent are discharge. Metallic electrodes should 
be used, otherwise carbon would deposit from organic 
compounds thus forming a bridge between electrodes. 

Czechoslovakia.— The 
Bohemia, 


System for 
Republic of Czechoslovakia 
Moravia, Silesia, and Slovakia) plans to remodel, en- 
For this pur 


Telephone 
(comprising 


large and reequip its telephone system. 
pose a mission consisting of representatives of the De- 
partment of Post, Telephone, and Telegraph, and ex- 
perienced engineers will be sent to the United States to 
study and report on the various systems, switchboards, 
apparatus, appliances, ete., and recommend what in 
their opinion would best suit the conditions in the new 
republic The United States with its network of tele- 
phones is recognized as positively the best field for such 
research, the ultimate object of which is to place con 
tracts for a complete and thorough telephone system 
providing service not only for the territory of the Re- 
‘are of its needs as the leading 


public, but also taking 
country of Central Europe, through which runs the great 
trunk line of railway connecting Hamburg, Prague, 
Vienna, and Trieste, and where important development 
of waterways and railways is destined to take place in 
uniting the North Sea countries with South Poland and 
the Ukrainia, the upper Elbe and Oder with the Danube, 
and Czechoslovakie with Hungary, Roumania, and Jugo- 
slavia. 
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An American Medical Center in London.—A large 
fund has been raised for establishing an institution in 
London that will serve as headquarters for American 
medical men when visiting that city and also promote 
relations between British and American medical men. 
It is to consist of a hospital, library, lecture theaters and 
demonstration rooms, reading rooms, etc. Lord Reading 
is said to have accepted the presidency of the scheme. 

Mr. George K. Cherrie, the naturalist and collector 
who became popularly known through his participation 
in Roosevelt’s South American expedition, has recently 
returned from his twenty-eighth expedition to tropical 
America. His latest journey was to Venezuela, and he 
traveled alone, except for an attendant, living for weeks 
at a time on the native diet of corn and goat’s milk. He 
has brought 800 specimens of birds for the American 
Museum of Natural History. 


Apparatus for Measuring the Growth of Trees 
has been described by Mr. A. Mallock in the Proceedings 
of the Royal Society of London. An invar tape is 
passed around the tree and over the “rockers’’ on the 
apparatus, the arms of which control the angle between 
a plane glass surface and the face of a right-angled glass 
prism. The growth of the tree continually alters this 
angle, the variation of which is measured by observing 
the change of position of the interference bands formed, 
at grazing incidence, between the plane and the prism. 

International Arctic Observations.—In the year 
1914 plans were made for carrying on simultaneous ob- 
servations in meteorology, aerology, terrestrial mag- 
netism, ete., at a chain of stations around the Arctic 
Ocean, in coéperation with similar observations to be 
made by Roald Amundsen during his contemplated 
north polar drift. Now that Amundsen has at last 
undertaken his journey, the above-mentioned plan has 
been revived, and the Norwegian Government is seeking 
the codéperation of various countries, including the 
United States; also of other arctic xpeditions. It is hoped 
that observations may be begun n 1920, if not sooner. 


Utilization of Wool-Scouring Wastes.— According 
to the U. 8S. Bureau of Chemistry there are approximately 
500,000,900 pounds of unscoured wool used in this coun- 
try annually. This contains about 75,000,000 pounds 
of wool grease, worth normally $2,250,000 (at the present 
time, $10,000,000), and 25,000,000 pounds of potassium 
carbonate, worth normally $750,000 (at present, $15,- 
000,000). 
the greater part of the wool grease are allowed to waste. 


Practically all the potassium carbonates and 


The former is urgently needed in glass and soap manu- 
facture, while experiments of the Bureau of Chemistry 
have shown that wool grease is one of the most effective 
materials for waterproofing shoe leather. The Bureau 
has been working on plans for recovering these valuable 
materials, heretofore almost entirely wasted. An 
additional object of this undertaking is to prevent the 
pollution of streams now occasioned by running the 
scouring wastes into the rivers. 

The Gegenschein as an Atmospheric Phenomenon. 

The gegenschein is defined {n a recent dictionary as 

the large, faintly luminous path on the ecliptic opposite 
to the sun, supposed to be part of the zodiacal light; its 
explanation is still uncertain, though it is generally 
believed to be due to refraction from minute meteoric 
particles at a distance greater than the length of the 
earth’s shadow.” According to a hypothesis set forth 
some years ago by Moulton, the gegenschein may be 
due to a swarm of meteors which, on theoretical grounds, 
might be expected to accumulate some 930,000 miles 
outside the earth’s orbit, owing to the attraction of the 
earth, moon and sun. According to Evershed, the 
earth has a tail like a comet, which gives the appearance 
of the gegenschein. Prof. E. E. Barnard, in a recent 
article, expresses the opinion that this glow is really due, 
in some way, to a concentration of the sun’s light by 
refraction in the atmosphere, as if the latter acted as a 
spherical lens. It would, according to this view, fall 
into the same category with twilight phenomena, and 
belong to the domain of atmospheric optics rather than 
astronomy. There is, however, says Professor Barnard 
one objection to this hypothesis; viz., that the gegen- 
schein seems to be much elongated, rather than round, 
and this apparent elongation repeats itself each year 
at about the same time-—in the latter part of October. 


Aeronautical 


High Flying with Twenty-five Passengers.—<A( 
Toussus-le-Noble on May 5th the Farman “ Goliath 
with 25 persons aboard, ascended to a height of 5,100 
meters (16,600 feet), the climb taking 1 hour 15 minutes, 
while the descent was made in 25 minutes. Lieut 
Bossoutrol was the pilot 

Commercial Aerial Transportation in Texas. 
As an example of what can be done with cast-cff military 
planes, there is a commercial aerial transportation 
service now doing business in Texas. The ship used is a 
Canadian Curtiss J N-4, which, according to the pilot, has 
been purchased from the Canadian Government at a cost 
of $2,000, complete with two spare propellers, two 
cylinders, tools, and other minor spare parts. It is 
understood that in the first month of operation, during 
which money was derived from taking up passengers, 
the revenue more than paid for the ship three times over 
Companies of this kind are springing up through the 
United States, and numerous ex-Army fliers are said to 


have received invitations to join such organizations 


Second-Hand Army Planes.—<A few weeks ago the 
Curtiss organization closed a deal with the U. S. Gey 
ernment for the purchase of 2,176 Curtiss airplanes and 
4,608 motors used in the Army. It is understood that 
the amount of money involved in the transaction was 
$2,700,000. 


the Curtiss organization had the 


Speaking of the transaction, an official of 
following to say 
“The airplane is still in its infancy, and it will be some 
time before the industry will be a paying one We were 
faced with the serious task of keeping our vast organiza- 
tion intact until the public realizes the business possi- 
bilities of aircraft. We felt we were thus compelled to 
bid for the Curtiss make planes ard engines, which the 
War Department announced it would sell, in order to 
protect our market and keep the Government’ from 
selling to the public machines, many of which were unfit 
for operation without overhauling Practically all of 
the planes have had strenuous use. We realized if we 
were going to continue in the airplane industry we had a 
duty to perform to the public in preventing used planes 


from being marketed until put in the proper condition 


The Apron Screen of London.—The Royal Com 
mission on Awards to Inventors, Mr. Justice Sargant 
presiding, on May 26th, heard evidence in a claim by 


Dr. Prassone, Director of the Itelian Aeronautical In 


struction Department, and Major Avori« major of 


Engineers in the Italian army, as joint owners of a patent 
used in the 


for a kite balloon used in the “apron sereen 


defence of London. It was stated that the balloon wa 
spherical and had a conical appendage which had three 
further attachments known as stabilizers. The balloon 


itself was filled with hydrogen and the ippendage and 


three stabilizers were filled with air The balloon came 
into use only a comparatively short time before the end 
of the war. The advantages claimed were lifting power, 
stability, and steady rising due to two of the stabilizers 
being inflated before it left the ground It was stated 


that the ‘“‘apron”’ defence of London consisted of piano 
or other wire stretched between two or more balloons 


and attached to this were piano wire streamers, meant t 


entangle enemy aircraft. No enemy aircraft had beer 
actually caught in the “apron screen In March 
1918, two balloons were brought from Italv for « xperi 
mental purposes, and later Dr. Prassone and Major 
Avorio came to England. On April 16th Dr. Prasso 

was asked to make an offer The question of royalty 
came up incidentally, but the real negotiations wer 
about actual purchase. On April 17th Dr. Prassone 


wrote mentioning £80,000 as a proposed purchase price 
The price of a 1,050 cubic meter balloon was £1,116, and 
the 2,000 cubic meter balloon cost £1,823. 


ment had bought three of the smaller size and 20 of tl 


The govern 


larger, the cost being roughly £40,000 Apparently 
only nine had been delivered. On the question of a 
royalty basis, it was stated that 15 per cent had been 
suggested by the claimants at a time when a much 
On the basis of £40.000 


larger use was contemplated 
spent, it was submitted by the Crown that the royal 
should be five or seven per cent. Vor the claimants 
was urged that in any event the royalty ought 
less than 10 per cent, together with an agreed sum of 


brougt 


£500 for expenses. According to the testimony 


out at the hearing, a similar scheme of anti-aircraft 


defense was suggested in 1913. No decision was reached 
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Repairing the Stern-Frame of the “Northern Pacific” 


The Largest Marine Weld Ever Made 


eta o flow in freely \ three-inch gap was 
isting by means of an oxy-acetylene torch 

e the stern-frame there was a chamber in the 
ess to which was had through a hole about two 
liameter used to accommodate the rudder stock 


Dox When the rudder was inshipped it was 


to crawl through this hole and then, on cutting 
through the inner hull, to reach the hollow space in the 
ern-frame from above. The frame was lined with 


vellow wax and a layer of wax was placed on the hollow 


box was built up around the wax and filled with molding 
material. 

Heating gates were provided by inserting cylindrical 
wooden patterns through the bottom of the box on both 
sides and in the rear of the weld. Pouring gate patterns 
were connected diagonally downward through the top 
of the mold with the wax pattern. For outside riser 
patterns, a small narrow piece of a wooden plank was 
inserted close against each side of the triangular stern 
frame with the 

below. 


section and connected 


wax pattern 
These outside risers 























served the special purpose of 
supplying molten metal for 
the weld during cooling 
shrinkage and thus prevent- 
ing the thin casting shell at 
this point from sloughing 
away. All wooden and pipe 
patterns were removed be- 
fore preheating. 

Two crucibles were now 
set in place. The mold was 
then preheated in order to 
dry it thoroughly and also 
to melt out the wax pattern 
This was done with gasoline 
torches, and the preheating 
was kept up for seven hours, 
after which time the molded 
sections had developed a 
bright heat. Then the heat- 
ing gates were plugged up 
and preparations were made 
for the Thermit reaction. 

Thermit is composed of 
a mixture of aluminum and 
iron When ignited 
the aluminum combines with 
the oxide of the iron, leaving 
the iron free which is melted 
by the intense heat of th 
reaction. The temperatur 
rises to about 5,000 degrees 


oxide. 








piace he roken 


f was to weld It m situ by 


suugh so large a weld had never 


i 4 k there was the precedent of 

lds in st mills, and hence the work of welding 
was ertaker 

pera iw mplicated by the fact that the 

, ' 

pia is he the uppermost gudgeon at 

where a holl portion of the frame joined a 

t 1) process was to cut away part 


» provide an opening large enough 


Scaffold built around the broken part of the stern- 
frame 


floor of the casting. A wooden cylindrical riser pattern 
led from ,the floor to the top of the casting. Molding 
material was then deposited in the casting and rammed 
up with a pneumatic rammer. This had a facing 
material of fire clay, ground fire brick and sand in equal 
parts. To keep the mold from dropping when the wax 
was burned out, iron gagers were inserted against the 
inside wall of the casting and bent inward into the mold. 

The interior portion of the mold having been com- 
pleted, wax was applied to the outside, and then a mold 





Burning out a 3-inch gap at the break in the 
stern-post 


Fahrenheit. The crucibles 
were set off simultaneously 
by two men each of whom 


dipped red-hot rod into the ignition powder. The re- 
action was most spectacular. Our artist has endeavored 
to give some idea of it in the cover illustration. The in- 


tense heat resulted in a very brilliant pyrotechnic display 
which lasted for some little time. About 45 seconds 
were allowed for the reaction to take place, after which 
the crucibles were tapped allowing the molten metal to 
flow into the mold. The following day the mold was 
removed and the risers and gates cut off with an oxy- 
acetylene torch, thus completing the weld. 























The brilliant reaction just before the metal flowed into the mold 








The stern-frame after it had been welded together 
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The Aberdeen Chronograph 


An Improved Device for Timing the Flight of a Projectile, Developed by the Army Ordnance Department 


By Herbert T. Wade, Captain, Ordnance Section, Officers Reserve Corps, U.S. Army 






























Showing the portability of the Aberdeen chronograph 


tage accurate and effective use of artillery, so evident 
in the recent war, means not only carefull drill and 
discipline for the gun crews, but the constant applica- 
tion of scientific knowledge and study from the firing 
point all the way back to the ordnance works, and 
particularly at the proving ground, which is the great 
ordnance laboratory. 

In order to place the shot with the almost inconceiv- 
able accuracy now secured, the various characteristics 
and properties of the propelling charge, projectile, and 
of the gun itself, must be determined in advance with 
great precision, then standardized and reduced to tables 
for the rapid use of the gunners in the field. In making 
such tables and in other artillery studies, one of the 
fundamental elements that must be known is the 
velocity with which the projectile travels after leaving 
the gun. This naturally involves the measurement 
of a minute interval of time too small for any ordinary 
stop-watch to record, yet determined with laboratory 
precision. The design of the cannon, the nature, weight, 
and shape of the projectile, and the amount and kind of 
the propelling charge, all condition the velocity of the 
shell in flight, and any variation in one or more of these 
elements naturally affects the range, power, and general 
effectiveness of the piece. Consequently the determin- 
ation of flight velocities is an important and routine 
performance of the proving ground, where guns, pro- 
jectiles, and explosives are tested. This work today is 
done with increased facility and precision with a time- 
measuring instrument or chronograph developed during 
the war by the Ordnance 





Department of the United States 
Army, and known as the Aber- 
deen Chronograph, after the 
new proving ground at Aber- 
deen, Md. 

The Aberdeen Chronograph 
is fundamentally different from 
the Boulenge Chronograph pre- 
viously employed where  us« 
is made of the principle of the 
law of falling bodies. In the 
latter instrument a vertical rod 
is released by an electromagnetic 
device at the beginning of the 
period to be measured, and falls 
under the influence of gravity 
At the end of the interva 
this is nicked by a knife point 
also actuated by an_ electric 
magnet, ‘ 





The distance thus in- 
dicated on the rod corresponds 
to a certain fraction of a second 
as determined by calculation 
and experiment. It is applied 
to the determination of the 
velocity of projectiles by utiliz- 
ing wire screens in the path of 
flight, where the rupture of the 
wires breaks an electric circuit 
connected with the release and 
recording mechanisms referred 
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The “Fall” that helps to keep the chronograph accurate 


these are very familiar objects at proving grounds. 

The new Aberdeen Chronograph, on the other hand, 
consists of a rotating drum maintained at a constant 
speed of revolution by an electric motor with centri- 
fugal governor. It not only has greater accuracy and 
simplicity, but by the use of a direct reading scale the 
velocity of the projectile can be read direct from the 
record within seven or eight seconds after the observa- 
tion is made. Furthermore instead of the wire screens 
placed in the path of the projectile, screens of lead foil 
and paper more readily provided and exchanged are 
employed. In these the passage of the shot does not 
break the circuit, but closes it by establishing connection 
between the two metallic surfaces on either side of a 
sheet of stout paraffined paper. 

The general arrangement is shown in the accompany- 
ing illustration which shows a 75 mm. field gun employed 
in special proof work on the Aberdeen range. In front 
of the gun, on stakes set accurately 50 feet apart in the 
line of flight of the projectile, are placed the screens 
formed of paraffined building paper with lead fcil or 
sheet tin strips on either side and connected by wires 
with the chronograph located either near the gun or 


The chronograph at work with a 75-mm. field gur 


possibly in a permanent mstrument house Kach time 
a screen is ruptured the projectile completes the circuit 
between the opposite strips of foil. The time required 
for the projectile to travel the 50 feet between the screen 
is then indicated by two successive sparks which punctu 
a record strip on the rotating drum. 

With the exception of the screens and the wires lead 
ing to the chronograph itself, no other appliances aré 
needed than this instrument with its storage batteries 
and a few accessories contained in « small case. Th 
storage batteries supply the current for the motor and 
the spark or induction coil. 

The principal feature of the chronograph is a drum of 
cast aluminum whose circumference is 500 tmillimeter: 
(19.685 inches) mounted on the shaft of a smali series 
wound 120-volt motor driven at the constant speed of 
25 revolutions per second. Within this drum is placed a 
record strip of prepared wax paper which is held against 
the interior circumference by centrifugal force. When 
the motor is revolving at normal speed the circum 
ference of the drum must have a velocity of 500 mm. X 25, 
or 12,500 mm. per second (492.12 inches or 41.01 feet) 
As the projectile in its flight pierces the first screen th 
circuit is established in the primary of the induction 
coil, whch induces a current in the secondary of sufficien 
tension to cause @ spark to pass from the spark point to 
which one conductor of the secondary is connected 
through the wax paper to the drum itself with which the 
other conductor is grounded. In this way the record 
strip is pierced at the time the first screen is passed, and 

similarly the operation is re- 










WIRES TO BATTER 
DRUM 





WIRES TO 18’ SCREEN 
" eu 


peated and a second puncture 
is made from a second spark 
point in a corresponding circuit 
when the sereen is 
reached by the projectile. Th: 
motor is then stopped 





second 
” 

” gro a” > the 
record strip removed and th« 
distance between the two pun 
tures measured with a _ milli 
Dividing this dis- 
tance by 12,500, the velocity of 


meter scale. 


the rotating drum or the distance 
traveled in a second, gives im 
mediately the fraction of a 
second required for the passage 
Irom one screen ‘to the second, 
a distance of 50 feet. Therefore 
dividing the time thua measured 
into 50 there is obtained th 
average velocity between the 
two screens In practice non 
of these calculations is actually 
made, for a direct reading s 

is laid on the strip and tl 
velocity is read off immediate! 
after the projeciil is fired 


Chis instrument, which weis 





but 45 pounds, is se portab 

that it can be set up anywher 

| il ield ith the stake 

—_— — J ar into U4 ig; in wu 





to above ocreens such 





as Lead foil screen of the Aberdeen chronograph, and the drum and electrical parts of the apparatus Continued on pag 
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Economic Tree Murder 
How We Are Denuding Our Forests to Supply Europe While She Is Conserving Her Own Timber 


By C. H. Claudy, Washington Correspondent of the Scientific American 

















- ; ™ ke of resent benefit of his pocketbook is not even noticed by careful forestry of her owners. All the timber exporting 
| t) I rf too busy with our own affairs to care what countries are conserving their resources—at our expense. 
d vith his Germany had found time in the midst of all her trouble 
f Figur sa general rule, are uninteresting Statistics to plant trees, especiaily black walnut trees (gun stock)! 
| ibrate -with life and interest, but not unless some- There has been an enormous amount of newspaper, 
- ‘ ne translates them into a picture Yet only figures will magazine, governmental and organization talk, pro- 
er tell the story Che trouble is too often that figures are paganda and effort put forth to the end that the United 
, made so vast and all inelusive that the mind refuses to States go forth and capture as much of the world’s trade, 
QO f cro] take them in : after the war, as it could handle. And, of course, the 
vrow the So here let us consider for a moment, not the figures lumber industry has felt the urge and wants te participate 
’ x the whole lumber industry or the whole world but in the increase which a super-stimulated foreign demand 
e state { Yet the very those which are concerned with one kind of lumber only. will produce. It need have little worry that the demand 
ith vent that it Southern pines, especially the longleaf pine, are the is coming and coming fast. For few foreign users of 
| hen the terest would source of our naval stores, turpentine and rosin, the wood but are importers of it not always because they 
t i must be farmed production of which is in excess of $20,000,000 a year. haven't got it, but because if they possess it, their re- 
be reaped, will cut We produce more than any five countries in the world, our sources are undeveloped and inaccessible, as in some 
itely no reference to the nearest rival—France—producing only one-fourth as South American countries. Central and South America 
tely owned forests much as we do. But France has her naval stores in- import soft woods from Canada, the United States and 
y not forested dustry on a permanent basis—her forests are all under the Sweden. Africa does not supply its own needs, much of her 
ited exactly as if strictest of government supervision Even during the enormous forests being inaccessible to transportation. 
1” mineral. Owners war, when France made calls on her forests she never Egypt imports largely. China increases her import 
) property f they were would have made in peace times, her wood was cut yearly and if China develops commercially as she appears 
hortsighted and inefficient with the strictest regard to modern forestry management to be going to de, her demands will be very large indeed 
iy to treat a renewable re- and American engineers had to subscribe to and carry out Far-off-Australia gets soft wood from Canada and the 
t not to be replaced her principles of forestry before they could obtain United States New Zealand wants more hard wood. 
, French lumber At the present rate of deletion of All Europe wants more hardwood, as a matter of fact, 
] | never bee leveloped a substitute for wood United States longleaf pine, the turpentine and rosin out- and wants it from us, for no other country produces so 
a : good | Pru ve use concrete and put of this country is doomed to extinction in a very few much or such good hard wood as we do. 
Tr st { i thin steel or aluminum for years—France will continue her present output and We export, for instance, some 40 million feet of hard- 
‘ irnitu where t wed hard wood But no probably increase it in the future, because she is con- wood staves for cask. keg and barrel making. That is 
in be oO quick ly taken serving not wasting—putting her wood out at little enough, yet the stave making process is the most 
o readily worked into interest, not using up the principal. wasteful of all wood-working processes and few foreign 
duct i d ich strength with Of course, we have not yet slain our golden-egg goose countries permit the stave maker to exercise his art with 
) thstand strain We can, right now, put our turpentine and rosin industry fine local hard woods. Prohibition here may decrease 
i ibstitute for wood for nm a permanent basis, if we will. To do so, we must set the domestic demand forstaves but our wood will still 
lu whi xd is pu Deliberately iside some 20 million acres of longleaf pine land, averag- make kegs for Europe’s wines and beers—for 25 years. 
without providing ing from two to three thousand feet per acre or from 40 Then our white oak will be exhausted and—we shall 
Unfortunately iti to 60 billion feet of standing timber If we do this; more, suffer, that Europe may have the kegged drinks we can- 
lividu rt bli rime, for when an f we put all southern pine land on a government super- not have ourselves Our vellow poplar will last 20 
peo} become vised basis, we could easily maintain our turpentine years at present rate of cutting, our back walnut 10 or 12 
vhole people stops it industry on a larger basis than it is now, get all the vel- years. Hickory is already very searce. Ash and oak 
re " lestructio ow pine lumber we need for domestic consumption and cannot be obtained everywhere As formerly and some 
yur t ed, be have almost 12 billion feet for export yearly instead of mills already report a famine. 
w who our present exportation of 1 ly billion feet What are we going to do about it? 
i er These are not guesswork figures. The present area Other countries are not so backward—they not only 
leluge : el rto seel \ inder yellow pine in the South is about 124,000,000 protect their own resources but they look to the United 
i 7”) vears were Fully stocked and carefully forested this will States to play the lumber fool and let them have what 
tead produce about 70 cubic feet per acre per year or over they need while they build up their own supplies. Oh, 
‘ “ag ee sa 27.5 bilion board feet per year it isn't happy reading, but itis the truth. A government 
ad re p { | rereal ter veal Why don’t we do it report from far away Cape of Good Hope says this 
| forest { 0 or 60 Here is one reason why Europe wants timber and ‘Within the past few years the reckless improvidence 
’ ind then he will vants it badly Europe is conserving her own timber and desire for quick returns practiced by Yankee specu- 
x ‘ to « , } ruits of what f~ which more in a moment She isn’t interested in lators have placed hickory spokes and even ready-made 
ter him and our future, but in her own We are interested in our American trolleys and buggies on the South African 
, ffer rdigalits present, not in Europe’s future So we are selling our market and these have found purchasers— well-wishers 
In the tj ha reated an enormou principal to European countries, that they may conserve of the Colony may, however, view this with equanimity, 
1 for timb d ¥ re developing ar theirs, while we make a present-day profit since it gives the more valuable hardwood forests a 
uch uml pu lot of mone ! kurope wants as cheap lumber as she ean get Hence she period of rest and recovering from the recognized mis- 
| i oO ‘ te! rod i the owner if vants what we have in the east, not in the west, because management of former years, pending the inevitable 
Cha reur ill come from the t is cheaper to put southern pine on ships than it is to ultimate failure of the American supply.” 
j - \ t » that, if we b put western wood on the same ships. Consequently, Henry S. Graves, Chief Forester, United States Forest 
ri lollars Yet muel ibout half our export trade of wood is this same southern Service puts the matter very clearly when he asks, “Is 
( l in factor whicl vellow pine ind we are cutting it and sending it abroad it a wise policy to attempt to develop extensive foreign 
vhicy we co make at t a rate which means that in less than 14 years 99 per markets for hard wood lumber at a time when our 
id the profit we thu cent of our own industries which depend on this wood, forests, as now handled, will be able to produce barely 
! \nd finally, to meet the will go out of business. These are not guess-work, enough for our own industries? Is not such a policy 
tj it , lat th ime time, we care-head figures—they are sober statements from those bound to react unfavorably on our wood-using in- 
me ‘So tate whiel moat interested—the Southern Pine Association. dustries, by increasing the cost and diminishing the sup- 
ing istries plainly in Consider for a moment what foreign countries are ply of raw materials, while at the same time supplying 
th t t I tin tl ome not doing to conserve their resources—countries lik« New raw materials to competing industries in the countries to 
the t 20—and Zealand, which has passed laws restricting export of wood which we ship lumber? Even now, American lumber 
use we ent forestry policy big in order to protect domestic needs. Switzerland pro- goes into imported automobiles, musical instruments, 
the situation. hibits cutting of private forests except under govern- furniture, pencils and other articles, aggregating im 
ro ta rent criticism of the ment supervision—her forest owners cannot exhaust value some $9,000,000 a year. In short, our forests 
Servi y 1) { ( Agriculture—for their principal if they want to. Europe would denude are drained to support foreign factories in order that they 
he | restry has been Switzerland of all her timber in five vears if Switzerland may meet American needs for articles that might be 
| | ! } been ould permit She is wise and says “‘No.” Sweden produced here. Are we not by such a policy helping 
the greatest 1 natural exporter of timber, will not permit cutting, foreign industries and workmen at the expense of our 
orld, has been let alone export in excess of annual growth, In other own? Would it not be better to build up our own 
Fore Service has no words she proposes to use her timber as it grows and to forests and provide an abundant and cheap supply of 
pri yner and no method of e1 have, a year, 10 years, 100 years from now, just as much raw materials for our own wood-using industries by 
, , forestry \ is sl as at present. She is glad to sell, but not to exporting only the surplus over and above our needs, 
) e and deliberately set it on exhaust, her wood. Norway regulates private cutting, instead of providing raw material for European furniture 
vho i well and of malice let the England is planning to plant nearly 2,000,000 acres factories and other wood using industries when our own 
luct 1 ) would be » badly handled by and provide a forest reserve to meet domestic needs of | will have to go without or pay excessive prices? Ob- 
pinion i yt th vy that he would be glad to three years at least, against the possibility of a future viously the answer is to stop the present forest destruc- 
rve what he then threw away But the man with war France is now enlarging her forest nurseries—and tion, and to produce by growth enough material both 
t who choose » destroy it for all time for the France was always chief among countries demanding (Continued on page 145) 
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How Shall 


HE paths of progress are varied. 

One man’s merit may be that he had the insight to 
profit by some chance observation or idea, which his 
fellow might have passed by without recognizing its 
significance. 

Another man sets out deliberately to solve a problem 
presented to him in his daily work. Modern technical 
advance is made principally in this way. 

But there is another type of progress, which involves, 
in a sense, the overcoming of more and greater difficulties 
than either of the two cases just mentioned. It is the 
type of progress which is the special task of the re- 
former 

For his task is threefold: 

First, recognition and diagnosis of a condition ¢alling 
for readjustment. 

Second, the finding of a practical remedy. 

Third, the carrying out of the reform in practice 

Of these three, perhaps the hardest is the third step, 
for it involves the overcoming of popular inertia. 

It is this kind of a problem that confronts the economist 
today. 

The diagnosis is, at least in part, effected. Our 
high prices are due, in part at any rate, to depreciation of 
money through cumulative increase in gold production 
and through expansion of credit instruments, as was 
pointed out in a recent article in these columns. 

What, then, is to be the remedy? 

Man is naturally conservative. He is not much dis- 
posed to question a system under which he and his for- 
bears for many generations have grown up. He takes it 
for granted, as a fundamental fact of nature. 

Yet, as M. M. Metcalf pointed out in his recent 
presidential address before the Ohio Academy of Science, 
the man who has learned to adopt a detached attitude 
can view popular customs as scientific phenomena to be 
appraised without prejudice. And ‘it is surprising to 
see how many of our important social customs, when 
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The Failing Dollar 


We Arrest the Decline of Its Purchasing Power ? 


By Alfred J. Lotka 


so viewed, are without scientific warrant, are, indeed, 
absurd. One of the most absurd of social economic 
conventions is the adoption of a single metal as a medium 
of exchange, though this continually fluctuates like any 
other product. An essential feature in a good medium 
of exchange is, of course, stability in value, so that debts 
will be paid in dollars of the same worth as the dollars or 
other consideration received when the debt 
tracted. 

“In merely taking our most valuable abundant metal 
as a medium of exchange, as now, we aré following with- 
out effort an old custom and are making no attempt to 
have our medium of exchange conform to the needs of 
society. Instead of attempting to solve the problem we 
are accepting failure.” 

Picture to yourself the predicament of the retail 
cloth merchant whose yard stick were subject to un- 
accountable and uncontrolled variations in length, 
and who went on dealing out to his customers what he 
thought to be equal units of his ware, when in reality he 
might be measuring out five or ten per cent or more on 
one day than on another. Yet this is just the kind 
of thing every merchant is doing today. For though his 
yardstick may not change, the value, the purchasing 
power of the dollars he receives in exchange for every 
yard of his merchandise is subject, from year to year, 
to just such uncontrolled variations, and the effect on 
him, as regards his profit per yard, is exactly the same 
as if his yardstick varied while the dollar remained con- 
stant, as a well-behaved dollar should. 

Here, then, is the diagnosis: Waated, a stable dollar; 
an unvarying yardstick, as it were. 

For the remedy several suggestions have been made. 
The obvious expedient, perhaps, would be to 
demonetize gold, and have the state issue inconvertible 
paper money in definitely controlled amounts. History 
shows, however, that this procedure leads to disaster, 
owing to lack of confidence in the paper issues. 


was conh- 


most 


A more promising plan is that which has been de 
veloped and advocated chiefly by Prof. Irving Fisher of 
Yale University. According to this 
instead of being defined by a constant quantity of gold, 
whose purchasing pewer is subject to change, weuld be 
defined by a varying quantity of gold whose purchasing 
power were fixed. 


This 


plan the dollar, 


involves the determination of the purchasing 


power of gold, or, what amounts to the same thing, a 
so-called index of the general price-level Such 


determination is made by comparing for the two epochs 
under consideration, the weighted averages of the prices 
of some 50 or 100 or more of the most important com 
modities. The result varies slightly 
particular method of averaging selected, but the varia 
among several of the 
siderable, and one or the other of these will serve about 
equally well 

Such a scheme as Professor Fisher's, striking, as it does, 
to the very root of our monetary system, has naturally 
led to much discussion, though it has been very favorably 


according to the 


tions best methods are incor 


received by most of the leading economists. 

The plan is not, of course, presented, as a panacea for 
all economic ills, but only as a safeguard against those 
troubles which arise out of purely monetary conditions 
Changes in general price level due purely to a change in 
the volume of money in circulation cause uncertainties 
and losses in long-term contracts or loans of any form, in- 
cluding the informal understanding between employer 
and the employee who receives a fixed salary of so many 
dollars a year. i 
upon when the dollar has a certain purchasing power, say 
100 per cent, but payment is made in 


The contract or understanding is entered 
whole or in part 
at some subsequent date, when the purchasing power is, 
say, 60 per cent. Evidently the person receiving pay- 
ment is the loser, and the person paying is the gainer, 
without any compensatory service having been rendered 


(Continued on page 145) 
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The editors are not responsible for statements made 
in the correspondence column. Anorymous commu- 
nications cannot be considered, but the names of cor- 
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Clouds Formed by Airplanes 
To the Editor of the ScientTiric AMERICAN 

The letter by Capt. Ward F. Wells, 60th Infantry, 
A. E. F., in your issue of June 7th, 1919, on “Clouds 
Formed by Airplanes’ is a beautiful description; but 
his interpretation of what he saw is more than open to 
question 

Several times I have seen a ribbon-like trail in the 
sky behind an American pursuit plane. On one oc- 
easion I noticed that my motor, a Hispano-Suiza French- 
made, giving out a trail of whitish-blue smoke 
which hung for some time in the perfectly still air. It 
was probably due to excessive oil feed as in the case of 
automobiles. I made large sweeping 8’s in the air and 
described one complete circle which I was informed 
hung there for some time. 

Perhaps meteorologists have also written expressing 
doubt that the agitation of an airplane propeller in the 
air would be enough to create clouds. 

Davin W. Howe, 
Formerly Ist Lieut., 13th Aero Squadron, A. E. F. 


Sy racuse, N 7. 


was 


The Drunkard’s Farewell 


To the Editor of the Screntiric AMERICAN: 
Here enclosed is a copy of a verse entitled ‘The 
Drunkard’s Farewell,’ which I came across in the 


October 3d, 1846, on 
seems to me the verse is 
published 


SCIENTIFIC AMERICAN for 
Page 10 (Vol. 2, No. 1). It 
rather appropriate for today even though 
73 years ago 
Farewell drink, so nigh and handy, 
Farewe!l rum, and gin, and brandy, 
Fareweii huts that see all weathers, 
Farewell beds that have no feathers, 
Farewell ways that I’ve forsaken, 
Farewell tubs that have no bacon, 


Farewell empty pots and kettles, 
Farewell cupboards without “ Vittals, 
Farewell faces red as crimson, 

Farewell hats that have no rims on, 
Farewell coat, more holes than stitches, 
Farewell ragged vest and breeches, 
Farewell broken chairs and tables, 
Farewell dwellings worse than stables, 
Farewell drunken song and carol, 
Farewell friends who love the barrel, 
Farewell drinking lads and lasses, 
Farewell windows without glasses, 
Farewell floors that need a swab-file, 
Farewell yards that have no wood-pile, 
Farewell bonds that I have broken, 
Farewell oaths that I have spoken, 
Farewell landlords and bar tenders, 
Farewell all blue-devil senders. 
Chicago, Ill. CuHaRLes L. Harvarp. 


Poison Gas or Cootie Machine? 
To the Editor of the Sctentiric AMERICAN 

In your issue of June 21st an instance is given of the 
effects of poison gases on leather. 

If it was the result of a laboratory test I would not 
have any objections, but it seems to me that the overcoat 
in question was put through a delousing machine before 
the N. C. O. removed the gloves from its pocket. In 
that case your advice would have to be amended 

I have seen many cases of that kind in France and 
never heard of any being charged to German gases 

Cri. J. G. Wurre. 
Camp Merritt. 


That Langley Manley Engine—The Last Word 
To the Editor of the Scientrric AMERICAN: 

I note in your issue of June 14th a criticism on a 
previous comment made by the writer regarding the 
Langley-Manley engine of 1901. As soon as I dis- 
covered that I was in error in supposing this to have 
been a steam motor, I made suitable apologies both to 
the editor of the Screnriric AMERICAN and to Mr. 
Griffith, of the Advisory Committee of Aeronautics. | 
was not aware at the time of making the criticism that 
a light gasoline motor had been built for a Langley 
machine. 

Before replying to Mr. Bell’s criticism, I wish to say 


that the great mechanical progress of the world in the 
past century and a half has in my opinion been due to 
two discoveries (namely, the discovery of oxygen and 
the discovery of electricity) and one invention (namely, 
that of the steam engine). , 

I wish to state further regarding the criticism of Mr 
Bell that I scill maintain my opinion regarding the wn- 
suitability of steam engines for airplane use 

1 note that Mr. Bell uses a capital letter in speaking 
of the “Rocket,” evidently supposing that I meant 
the famous locomotive constructed by Stevenson nearly 
100 years ago, while my reference was merely to an 
ordinary rocket such as are used on the Fourth of July, 
or other and which are 
powder or other explosive. 

I am not undertaking to defend the gas engine. It 
seems to be able to defend itself in its sphere 

I notice lately that two of them have recently 
ceeded in crossing the ocean through the air on 
own power. 


occasions, actuated by gun- 


own 
suc- 


their 


If there are any steam plants navigating the at- 
mosphere at the present time I have failed to notice 
them flying about. 

ELwoop Haynes. 
Kokomo, Ind. 

The House Fly Takes Hold 
To the Editor of the Scienriric AMERICAN 
In your issue of June 28th, I carefully read the article 


under this title, but was somewhat disapp inted that it 
did not mention the muscular action of the part con- 
taining the pseudo-trachea and branches 

1 have closely observed the fly under a compound 
microscope and had the rare opportunity of having a 
fly light on the under side of the glass and use his 


prcboscis vigorously, and I noticed that when the 
proboscis or rather the sucker of the proboscis, as | 
called it, was in natural action the branch trachea 


swept inwardly rhythmically. If the bifurcations of the 
branch trachea, as revealed by vour mort powerful 
microscope, point inwardly, to the oval opening, I can 
see a real use for them and why a 
would leave a red mark and possibly smart 
rhythmic action enables the fly to gather 
food particles which by muscular 
he draws into his pharynx 


continued rasping 
This 
together the 


movement or sucking 


- ss Bens. G. Hess. 
Camp Funston, Kan. 
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Our Technical Achievement in the Great War—ll 


lraining a Citizen Army of 2.000.000 Men Intensively in Nine Months’ Time 


Milne 
| fought 


erage re iit show1 


Our Soldiers Were Trained in Divisions 
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These diagrams show composition of National Guard Divisions 


these additional housing had to be 
structed with a capacity for over 300,00) men 


purposes con- 


Instructors for Training 4,000,000 Men 

In the American Army there is one officer for each 
20 men. Consequently for an army of 4,000,000 men 
not less than 200,000 officers were required. Over 
against this set the fact that, when war was declared, 
there were onty 6,000 officers in the Regular Army, 
and the magnitude of the officer problem will be 
understood. Fortunately, the National Guard divi- 
sions were able to furnish their own officers, but when 
this supply was exhausted it was still necessary to 
secure 180.000 officers elsewhere. 
General Leonard Wood 
long before we entered the war, it was found that the 
Officers’ Training Camps, which were operated on the 
lines of the Plattsburgh camps, were equal to the 


Thanks to the initiative of 


problem of securing the 180,000 officers for the 
American Army. Candidates, after passing rigid 
physical and mental tests, passed through three 


months of intensive training, in which they were put 
through all the tasks required of the enlisted men and 
the duties of the platoon and company commander. 
The largest number of graduates, 62,445 in all, were 
made Second Lieutenants; but exceptional ability, 
coupled with previous military training, brought, in 
some more advanced The 
diagrams published herewith show the number of 
officers commissioned by ranks and also by services. 
It will be seen that the Infantry absorbed over sixty 
per cent and the artillery 25 per cent of the officers. 


commissions. 


cases, 


French and British Instructors 
When the United States declared war, the French 
and British had already been fighting the enemy 
for over two and one-half years, and therefore 
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had gained a large amount of experience in the 
methods of fighting developed during the war. 
Consequently, after the new camps 
were formed, France and England sent to the 
United States some of their ablest officers, who 
had seen service on the Western front, in order 
that they might bring into the training of our 
new armies the latest methods developed 
during the war. We publish two diagrams 
showing how the subjects of training were 
divided between the members of the French and 
British groups. In addition to these officers, 
the British also detailed 226 non-commissioned 
officers as instructors. They were assigned 
to different subjects in about the same ratio 
as the officers. The War Department states 
that these groups of foreign instructors at- 
tached to training schools, divisions and other 
units, ‘rendered services out of all proportion 
to their number. They were a significant con- 
tribution to our training program.” 


soon 








Location of the 32 camps and cantonments 


Total Time of Training 
As a rule the average division had been 
organized eight months before sailing for France 











and it received two months of training between 
the time of landing and the time it entered the 
frontline. The accompanying table shows these 
periods for each of our 42 divisions. Each 
division is represented by a horizontal bar, 
divided into two or more sections. The white 
portion shows the period from the date of 
organization to the date of arrival of its head 
quarters in France. The lightly-shaded por- 
tion, represents the time in France before the 
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Officers commissioned from training camps by ranks 


division entered the line. The heavily-shaded 
portion indicates the time between the divi- 
sion’s entering the line for the first time and its 
engaging in combat in an active sector. The 
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solid-black portion represents the length of 
service as an active combat division. 

The First and Second divisions left this 
country as separate units, and were organized 
as divisions in France. The troops were com- 
posed mostly of thoroughly trained men of the 
Regular Army, and the Second Division also 
included two regiments of Marines. The next 
three divisions in the list were composed of 
selected units of the National Guard, most of 
which had seen service on the Border, and could 
be relied upon as well-trained bodies of troops. 
The rest of the divisions show extended periods 
of training in the United States. The Regular 
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Army Divisions, as was expected, show the 
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shortest periods of training in this country, 
since they were made up of the most experi- 
enced soldiers. 

The great German drives were in full swing 
in June, and the Allies called upon us to con- 
tinue the extraordinary transportation of 
troops begun in April, The early movement 
had been met by filling up the divisions that 
sailed with the best-trained men wherever they 
could be found. By November the average 
period of training in the United States had been 
reduced to about four months and the average 
from July Ist to November 11th was about 
five months. 

In the last months of the war, the induction 
of men into the service was carried forward 
at topmost speed and every possible device 
was used to hasten the training. “The result,” 
says Colonel Leonard P. Ayers, “fully justified 
the effort. Into the great Meuse-Argonne 
offensive we were able to throw a force of 
1,200,000 men, while we had many thousands of 
troops engaged in other parts of the line. Our 
training-camp officers stood up to the test; 
our men, with their intensive drilling in the 
open-order fighting, which has characterized 
American training, routed the best of the 
German divisions from the Argonne Forest and 
the valley of the Meuse.” 


Mica 


HLOGOPITE, or amber mica, is soft and 

pliable, and is well adapted for certain 
electrical purposes, though its dielectric strength 
is not as great as that of high-grade musco- 
vite. While it is widely known and in fair 
demand, the only commercial deposits so far 
discovered are confined to the Provinces of 
Ontario and Quebec, not far from the city of 
Ottawa. 

One of the important deposits is near Kirk’s 
Ferry on the Gatineau River about 12 miles 
north of Ottawa. The deposit was first worked 
as a phosphate mine, and later for its mica 
content. It f parallel 
veins in gneiss, the phlogopite being associated 
with pink calcite, pyroxene, and apatite. The 


consisps of a_ series of 
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at a speed too low for the red and blue to per 
Hence at appears 
green upon which there is still a flicker due to 


sist. this speed the disk 


the red and blue. A phenomenon of the same 
catagory can be produced with black ares on 

white ground as indicated in Pig. 3 When 
rotated slowly colored circies are visible mn the 


The color: 
from the 


radial positions of the black ares 
of the differ 
smallest to the largest in a definite 
the direction of rotation is rev 
of the circles are reversed The 
different rates of ‘ 
sensations can be demonstrated by means of 
disks of various arrangements If the blael 
and white of Fig. 3 be replaced by colors, some 
very striking effects are produced 
The artist speaks of “retiring’’ and 


circles considerably 


order If 
rsed the eclor 
efiect of the 
j 7 " 
iecay of color 


growth and 


“advane 


ing’’ colors and attributes these peculiarities 
to the‘ cold”’ and “warm” colors, respectively 
That is, when such colors as violet or blue are 
viewed simultaneously and actually in the same 
plane with orange or red, the furmer appear at 
a greater distance than the latter. This is 
sometimes strikingly illustrated in lantern- 


slide advertisements projected upon a screen 
For example, a group of red letters on the screen 
ordinarily will appear nearer the observer than 
a group of blue letters. 
in a better manner by means of two boxes each 
lamp which 
diaphragm in one box and a blue’ one in the 
other as indicated in Fig. 4 lf these are placed 
in a dark stand 
out in a dark void A letter “1 cut out of 
cardboard and covered with red glass IS A Satis 
factory character to 
letter such as “X”’ 


rhis is demonstrated 


containing a illuminates a red 


room the two diaphragms 


compare with another 


which is covered 


vith 
Witil 


blue filter. The use of different characters 
eliminates or at least greatly reduces the in 
fluence of size of character (if they are alike) 


upon the judgment of distance By 
one box nearer or farther 


moving 
away from the ob- 
server it is possible to obtain a measure of this 
phenomena for the colors used In gente ral, the 
blue character must be 


nearer the observer than the red one in orde: 


miave d ‘ onsider ably 








workings are for the most part superficial, and 

no definite plan of development has yet been 

worked out. On account of a dull market, 
production is lagging. Present activities are confined to 
recovery of mica from the dump piles accumulated in 
early days when the deposit was worked for phosphate 
only. There is evidently a large reserve of mica in this 
locality. What is probably the largest and best devel- 
oped mica mine on the Americaa continent is located 
near the town of Sydenham, in northwestern Ontario. 
The deposit consists of irregular pockets and well-defined 
veins in granite gneiss. The mine was first operated 
as an open pit worked to a depth of over 150 feet. Later, 
shafts were sunk and drifts prejected at various levels, 
the lowest being 100 feet below the surface. Two types 
of mica are obtained, dark amber and pale amber known 
as “milky,” the former being of superior quality. 

Many other deposits of amber mica are worked, for the 
most part spasmodically. It is evident that the Canadian 
deposits are ample to supply all prospective needs, and 
that amber mica mining will continue indefinitely. 


Some Interesting Color Phenomena 
By M. Luckiesh 


HERE are many interesting color phenomena which 

either are unknown outside of purely scientific circles 
or have not been observed under striking conditions. 
Many of these might well be termed “color illusions” 
in the same sense that a vast array of geometrical arrange- 
ments of lines and areas are termed “optical illusions.”’ 
It is the aim of this article to describe briefly a number 
of color phenomena which may be readily observed and 
reproduced. Most of these phenomena are to be seen 
about us in Nature, in painting, in decoration, etc., 
but ofttimes they are witnessed most strikingly by the 
use of colored media or colored lights in special, though 
usually simple, apparatus. In the diagrams accompany- 
ing this article the initial letters of the spectral colors 
indicate these colors respectively. 

If a bright red paper two inches square (Fig. 1.) be 
pasted on a blue-green cardboard about six inches square 
and this be moved at arm’s length in a dim light while 
the eyes are fixed on a point in space through which the 
cardboard passes during the arm movement, the red 
Square will appear to lag and, therefore, to shake as 
though it were a piece of jelly. When the intensity of 
illumination and the movement of the arm are correct 
the effect is very st riking. The red square appears to 
lag or to stretch out behind its true position, and.when in 


How divisions were engaged from their first organization to the 


close of the war 


this apparently stretched condition, it appears somewhat 
changed in color. Perhaps chromatic aberration of the 
eye may have some part, but doubtless the different 
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Figs. 1, 2 and 3, showing color devices which produce 
interesting illusions 


rates of growth and decay of the two color sensations 
chiefly account for the phenomenon. 

If a disk composed of three sectors, namely, red, green, 
and blue (Fig. 2.) be started to rotate it will finally reach 
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Figs. 4 and 5, devices for producing illusions of dis- 
tance and for detecting chromatic aberration 


a speed when the green is seen to persist on a flickering 
background. Green sensation is more sluggish in its 
growth and decay than the red and blue sensations and 
it persists more or less throughout a complete rotation 
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Figs. 6, 7 and 8, three interesting experiments 
with colors 


that the two By such an 
experiment it is found that to most observers 
“retiring”’ 
observers the 


ppear equidistant 


the blue is and the red is “advan« 
ing.”’ However, to 


does not appear to exist and to 


some phenomenon 


others it actually re- 
verses. It appears possible to explain the matter on the 
basis of chromatic aberration of the eye. 
refractive error the retinal red images are not spadiaily 
coincident with the retinal blue images, and, inasmuch 


as the judgment of distance under such conditions de- 


Owing to this 


pends largely upon the disposition of the retinal images 
for binocular vision, it is not surprising that two different 
colors in the same plane’ should different 
distances. The phenomenon does not appear to exist 
for monocular vision. Differences 
servers may be explained by differences in radii of curva- 
ture, ete., of the eye media. If pinhole diaphragms are 
placed before the eyes and moved laterally nearer eag¢h 
other or farther apart, the phenomenon is usually very 
much more striking. 

The chromatic aberration of the eye 
strated in many ways. If a line spectrum such as that 
of the mercury are be focused on a ground : 
spectrograph it will be seen that the blue lines can be seen 
distinctly very much closer than red lines, aad, 
versely, at a normal distance (14 inches) the red lines are 
seen distinctly, but at the same time the blue lines are 
blurred and indefinite in oufline. In fact, the 
and blue rays ordinarily cannot be brought to 
the retina at the latter and greater distances 
as the eye is not achromatic the blue rays come to a focus 
at a point ahead of the point at which the red rays focus 


appear at 


among various ob- 


can be demon- 
glass of a 
conl- 
v iolet 


a locus on 


Inasmuch 


In ordinary vision in white light the sensibility of the ey« 
is so much greater for the rays of the middle of the epe« 
trum that the diffusion rings due to blue and to red rays 


which are out of focus are not ordinarily distinguished 


If a series of conceatric black circles on a white ground as 
in Fig. 5 be viewed close to the eye « lored fringes are 
the result of chromatic aberration 


seen. These are 


but an explanation is too involved to be presented her: 
On viewing the rings close to the eye it is 
note the distortion of the circles. Another way to demon- 
strate this eye defect is to view an incandescent lan 
filament through a purple filter; tha 

transmits only the extreme violet and the 


inceresting to 


rf) 
' 
t is, a filter which 
xtreme red 
cobalt glasses re stisinetory 


ravs. dense 
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Among the dyes, 
a filter for this 
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Mechanism of the turntable on 


Making One Room Take the Place of a Whole 


areity f houses this year has set inventors to 
yg | i tendency in large cities toward 
irtments. It seems as if the larger the city, the 
ipartine s, because of the high cost of real 
it high taxes New York is notorious for its 
rtment The space which would make a single 
fair size in an old-fashioned house is divided by 
parlor, dining room, kitchen and bath 
i il ms Small wonder that special 
t ide to fit the tiny rooms The 
I | h compact combination preces that 
it variet f purposes, and are designed to 
u of precious space Such conditions 
ired r but in these days, when the 
r | , juarters is greater than ever, the 
f publie has been directed to the fearfully 
housing conditions of our big cities 
nventor | hit upon a very original scheme 
our combination furniture in which a couch 
us a billard table ind a book case as a bed 
hav ! heretofore thought of making a 
root Why should a man who cannot 
rent ’ more than fifteen or twenty feet 
ive that little space chopped up into half a 
r \ large family mav need several 





which the cabinet revolves 





A Revolving Apartment 


rooms, but why should a single occupant, or a childless 
couple have one room to sleep in, another to eat in, 
another to cook in, and still another in which to receive 
Why not leave out all the partitions and have 
one decent-sized big room that will serve all these pur 
\ single occupant certainly cannot use more than 
Why not convert his one room 
into parlor or kitchen as be? The in- 
answered this building what 
revolving apartment It is true the apart- 
but the elements which change 


guests’? 


poses? 


one room at a time 
the case may 
ventor has question by 
he calls a 
ment does not revolve, 
the room for the various purposes to which it is to be 
used do revolve 


mounted on 


They are in the formasf a cabinet 
a turntable and arranged something like 
a revolving bookease. There are four sections to this 
cabinet in one of which there is a folding bed; alongside 
the folding bed there is a dresser; a kitchenette occupies 
another compartment, and finally there is a bookcase 
and desk By that 
the various compartments come into service, the same 
room 


writing revolving this cabinet so 
ean be 
“ living,’ 
Toom. 


used for sleeping, dressing, eating and 
to use the term commonly applied to such a 


As shown in the upper left-hand illustration, a large 
circular opening is cut in the floor near one corner of the 





“Revolving 





apartment” fitted up as a bedroom 


Suite 


room. In this is mounted a frame bearing grooved 
On this frame is the of the turntable 
which has a track engaging the rollers, so that it may be 
revolved readily. A partition cuts off the room just 
in front of the revolving cabinet, and a door in the par- 
tition at one side of the cabinet opens into a bathroom. 
rhe picture on the right at the top of the page shows 
the room fitted up as a bedroom. The folding bed has 
been turned down out of the cabinet, into the room. 
When the occupant rises in the morning, he folds up the 
bed in the cabinet, giving the latter a partial turn so 
as to bring the dresser into view, as shown in another 
of the illustrations. After he has completed his toilet, 
another turn of the cabinet brings the kitchenette into 
service. This is a very complete outfit, with an electric 
stove and a sink. Down below there is an ice box and 
there are plenty of drawers in which table utensils and 
kitchen utensils may be kept. At one side there is an 
ironing board which may be turned down into service 
position if desired. Up through the center of the cabinet 
there is a pipe which serves not only to steady the 
cabinet as it revolves, but also to carry off smoke and 
fumes from the kitchenette. Running water is supplied 
to the sink through a pipe which has a swivel connection 
that passes down through the center of the turntable. 


rollers. base 




















After 





the bed is folded up the dresser is swung into position for service 





The apartment converted inio a dining room and kitchenette 
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As the kitchenette is placed in the wall of the room, the 
rest of the room can serve for dining purposes. A table 
which is ordinarily used as a library table is provided 
with a leaf which way be drawn out for dining purposes, 
but if there are guests the entire table may be cleared 
off and used as a dining room table. Having done with 
breakfast the cabinet is given another turn, bringing 
into view the book case and writing desk, thus con- 
verting the compartment into a living room or library. 

While this plan is exceedingly novel and very ingenious, 
we fear that the unscrupulous landlord will make use of 
it to reduce still further the size of living quarters. He 
will see no reason for having a large main room, but 
will use small rooms, making more apartments to the 
floor, as long as he can place in each a revolving cabinet 
that will furnish all the needs of an ordinary multiple- 
room apartment. 


Salvaging Ships with Canvas Bags 

keeps a sunken vessel by pumping air into the 

hold is not a new process. Many vessels have been 
raised in that manner in recent years. If the deck is 
strong enough and the wound which the vessel has 
sustained is low enough the hatches may be closed and 
the air pumped into the hoid. This expels the water 
through the break in the hull and when the vessel has 
been lightened sufficiently it rises. 

While this sounds very simple the problem is com- 
plicated by a great many important details. It is not 
often that the deck of the ship will stand the strain 
Decks are built to bear a downward pressure; they carry 
the load on the upper surface. When this condition is 
reversed and air pressure is introduced underneath, 
the deck is liable to be torn loose. In some cases the 
deck may be strengthened so that it will support this 
load without leakage of air. The air must be kept from 
collecting at one end of the vessel, otherwise the bow 
or stern might come up leaving the rest sub- 
merged. Usually the vessel has to be divided into 
compartments, and sufficient air introduced into the 
various compartments to bring it up on an even keel. 
This calls for a great deal of work on the part of the divers, 
which adds to the cost of salvage and in some cases makes 
it absolutely prohibitive. When the vessel is in an 
exposed placed storms are liable to interrupt the work 
at any moment, and operations that have consumed 
weeks may be destroyed inside of an hour. 

In order to obviate under-water work as far as possible 
a new plan has been introduced of using canvas bags 
to confine the air in the hold of the vessel. The ac- 
companying photograph shows a set of these canvas 
bags, three of which are inflated and give some idea of 
their size. The bags are about 10 feet in diameter. 
They can be introduced into the hold in collapsed con- 
dition, and arranged under such portions of the deck 
as may be able to stand the upward strain. It is not 
necessary to repair any wounds in the vessel and the 
bags can be used even when the hull is broken near the 
main deck. After a sufficient number of bags have been 
introduced air is pumped into them and by varying 
the amount of air in the various bags, the 
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about nine months in the year, but in the rainy season 
the constant traffic makes them almost impassable. 
With the roads in good condition it takes sixmules to draw 
a cart containing four tons of ore, and six more are 
needed on the heavy grades. During the wet season 
only two tons of ore can be conveyed in a single cart, and 
12 extra mules are required where the hills are steepest 
The ore must reach the point of shipment within a 
given time. 

The first American motor trucks that have been placed 
in service of this sort have made a haul for the Bolivian 
mine owner that will result in another kind of haul for 























The book case and writing desk convert the apart- 
ment into a living room 


the American manufacturer. An official of an American 
automobile company was asked whether his trucks 
negotiated a 15 per cent grade. “They went over the 
top of a 22 per cent grade in New Zealand,” he replied, 
“And I am sure that they can give a good account of 
themselves in Bolivia.” 


The Deepest Wells in the World 
HE Hope Natural Gas Company, of Pittsburgh, 
enjoys the reputation of having twice broken the 
world’s record for deep wells within the past two years. 


Drilling began here August 5th, 1916. On June i8th 
1919, a depth of 7,579 feet had been reached; 193 feet 
greater than the depth of the Goff well. At this depth 
misfortune again overtook the company The tools 
stuck in the drill-hole and the cable parted, leaving 
tools and 4,000 feet of cable in the hols “ Fishing 

was unsuccessful, and this well, also, has been abandoned 
These wells were sunk in the hope of reaching the rich 
gas-bearing and oil-bearing “Clinton’’ (Medina) sand, 
which extends across eastern Ohio and is supposed to 
underlie the part of West Virginia in question. The 
failure to reach the petroliferous bed was due to an un 
expected thickening of the Devonian shales, one of the 
overlying series. In the case of the Goff well, interesting 
fossils and other geological material were secured, and 
a valuable series of temperature measurements was 
made. According to C. E. Van Orstrand, of the U.S 
Geological Survey, the temperature at 7,000 feet was 
found to be 172 degrees F., and the rate of increase at 
that depth was one degree in 51 feet It is estimated 
that the boiling point would be reached at about 
feet below the surface 


9,000 


Keep Distributor Clean and Dry 

XCESSIVE oiling of a magneto can do nearly as 
much harm as insufficient lubrication One thing 

it does is to cause the surpuls oil to be thrown into the 
distributor, where it works all kinds of mischief It gets 
between the brush and the contacts and either insulates 
them from each other entirely, causing missing, or it 
Arcing in turn burns the oil and forms 
soot which soon gums things up badly and it also pro 


causes arcing. 


duces heat which disintegrates the carbon brush and 
causes it to crumble in time 

All magneto manufacturers make their distributors so 
that they may be removed easily and wiped clean with 


dry, clean cloth. One magnete, for instance, has 
the distributor held on by three little clips, retained by 
three thumb nuts. These may be loosened by hand. 


the clips turned aside and the distributor cover comes 
ff in the hand. Other magnetos have three serews to 
retain the cover. Some have a central revolving brush 
and stationary contacts in the cover and others a re 
volving contact and individual stationary contacts in 
the cover. The brushes in either case are attached to 
small springs and may be slipped into or out of their 
sockets by hand. 


Aluminum Leaf to Moisture-Preof Wood 


A VERY effective agent for moisture-proofing wood 
4 has been found in an aluminum leaf coating 
This coating practically insulates the wood against any 
change in atmospheric conditions, and is particularly y alu 
able for use where accurate form and balance must be 
maintained, as would be necessary in an airplane propeller 


New Way of Shipping Lumber at New Orleans 
N account of the current of the Mississippi River 
and its wide variation of depth at different seasons, 

it has heretofore been thought that cargo shipments 
could not be profitably made out of New 





vessel may be brought up evenly, after 
which it can be towed to a drydock and 
be repaired. 


Enter Truck, Exit Mule in Bolivia 

“TT NTRODUCED in Bolivia only a few 

years ago, the American motor truck 
is rapidly making good,” said the repre- 
sentative of a large mining company. 
“It is needed mostly to haul ores from the 
mines to the railways. The roads in the 
mining districts are narrow and rough and 
in some places do not permit the passage 
of wagons or carts. On the plateaus, 
however, the going is better and the use 
of the motor truck has resulted in speed- 
ing up the transportation of tin, tungsten 
and other minerals to points of shipment. 
The Government is improving the roads in 
many parts of the country, which is result- 








Orleans, but a new method of handling 
export pine shipments by loading directly 
from the water, has been developed lu 
the upper part of the city a prominent 
lumber and export company has begun 
the installation of extensive and modern 
facilities for handling cargoes of lumber 
and timber These include a timber 
boom extending 1,800 feet along the river 
front and 600 feet out into the water 
This boom will be enclosed by floating 
timbers which will rise and fall with the 
water and will be held in place between 
double rows of clusters of piling at 
proper intervals to hold them securely 
in place. Gates at either end will per- 
mit ships to pass in and out, and the 
boom extends far enough imto the river 
to fassure ample depth to handle timber 
at any stage of the water and permit 











ing in larger purchases of passenger suto- 
mobiles from the United States. Only 
two were imported in 1913, but last year 
141 cars were brought in. In 1917 twenty motor trucks 
were imporied from the United States, and there are 
probably not more than thirty such vehicles in Bolivia 
at present. My company bought two recently and will 
place orders for more when conditions permit shipment.” 

During a recent visit to the United States the owner 
of several Bolivian tin mines arranged for the construction 
and purchase of a number of motor trucks to be used in 
transporting tin and concentrates from his mills to the 
nearest railway station, a distance of about sixty miles. 
The roads, with an average grade of nearly five per cent 
and a maximum of nearly fifteen per cent, are good for 


Canvas airbags used for salvaging sunken vessels 


One of these deep borings, known as Martha Goff well 
No. 4190, is located eight miles northeast of Clarksburg, 
W. Va. Drilling was begun April 19th, 1916, and on 
March 4th, 1918, a depth of 7,386 feet had been reached, 
thus exceeding by 37 feet the depth of the well hitherto 
known as ‘“‘the deepest well in the world,’’ located at 
Czuchow, Upper Silesia, Germany. At this depth the 
steel cable parted, over 5,000 feet down, leaving the 
tools and 2,000 feet of cable in the hole, and the well 
had to be abandoned. This record has since been sur- 
passed in the I. H. Lake well No. 4304, drilled by the 
same company 614 miles southeast of Fairmont, W. Va. 


space for several vessels to load in the 
boom at once. 

There will be a huge wharf to provide for 
the quick and economical dumping of the timbers into the 
boom and a large storage yard on the shore back of the 
wharf will store great quantities of 
economy in handling, an almost unlimited storage 


' ' . ‘ 
iumber Besides 


capacity is afforded and a great surplus of export stock 
can be kept on hand so that orders may be filled with- 
out delay 

It is felt that the growing importance of the 
export trade in the western portion of the s uthern pine 
regions makes New Orleans more t! 
shipping port and for this reason these exceptional 


in ever the logical 


facilities have been established 
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lhe Heavens in August 1919 
: 16 
the Mysteries of the Milky Way 
: By Prof. Henry Norris Russell, Ph. D. 
| ' Hence, if these d markings are actual except the globular clusters, and probably the spiral 
i t \i Wav. we must suppose that they are nebulae, can compare at all with these in vas.cness. 
{ which passes belief Of course, it is almost certain that, within these huge 
hese dark spots.are not holes in the star-cloud regions, the dark material is scattered with extreme thin 
t rl ly p «sible answer appears to be ness. Though they may be many light years in thick 
irk clouds of matter between us ness, the whole quantity of matter which would be met 
. i the \ Wa lark neb which hide what by a ray of light which attempted in vain to travers 
Dehind ther them need not be greater than that ina layer of ordinary 
“4 Startling a ew appears at first sight, the terrestrial cloud a few yards in thickness—indeed 
seems to be con neing In the much less, for by far the greatest part of the mass of 
t} } s of many of these dark objects are matter contained within a cloud is that of the invisibk 
r to those of known bright nebulae Barnard iir which buoys up the minute water drops that make 
blished a remarkable pair of photegraphs—one the cloud visible to us 
r dark marking in the Milky Wavy, the other We cannot, therefore, attempt to estimate, even 
ght bula in a different part of the heavens roughly, what the amount of material in these hugs 
ire so extraordinarily similar, both in shape and clouds may be sut there can be little doubt that such 
that they suggest irresistibly that the two objects clouds have an important part in making the starry 
da e of r nature heavens look to us as they do. We see them best when 
, ght yrtion Second the existence of faint, but definitely visible they are projected against the bright background of the 
if nebulosity in many of the most noteworthy of the dark Milky Way; but Barnard finds similar dark patches, 
has been confirmed by direct visual observation here and there, in other parts of the sky, showing up 
( ti rge tele copes under favor ible conditions dimly against a very faintly luminous background. 
some of the greatest of all the dark regions It is not improbable, the ugh not yet proved, that the 
tably those in the constellations Scorpio and Opphiu- division of the Milky Way itself into two branches 
throughout a large part of its course is 
woz}JOH | N4241I0N only apparent, and due to the inter- 
position of a great layer of light-absorbing 
clouds of this sort. Shapley, in his studies 
of the globular clusters, has found that, 
although they increase in numbers as the 
. plane of the Galaxy is approached, there is 
none at all to be seen close to the central 
line of the Milky Way. Are there really 
WV no globular clusters in this region, or are 
they hidden from us by intervening ab- 
A sorbing matter? In favor of the latter 
| ( view are the facts that the great majority 
of the globular clusters lie in those regions 
of the heavens in which the Milky Way 
FE is split into two brancnes and that, as 
) Pp $ Charlier has shown, these clusters, though 
= $ thickly sown in both the branches of the 
3) | we Milkv W ay, are absent from the dark zon¢ 
, = S which separates them. This suggests ver 
“~ ~ 
. 5 strongly that the dark zone is really ai 
3 effect of absorption; that the Milky W ay 
star-clouds, globular clusters and _ all 
j i really extends an unbroken sweep across it, 
? . but that a great part of it, possibly the 
brightest portion of all, is hidden from us 
, by enormous masses of absorbing matter 
in It is here that we may well suspect that 
our celestial soundings have struck a false 
' bottom Whether these suspicions = are 
founded on fact, the observations of the 
next few years will presumably show. 
The Heavens 
& inous é Che region of the sky of Ww hich We 
, } ¥ Bi oss : At 10 oes: “Sept 14 have been speaking is “now admirably 
re \ other | Hore At 9 o'clock: Sept. 21 exhibited in the south and. southwest 
| neverthele At 101% o'clock: Aug. 29 Sagittarius and Scorpio are low on the 
: T ‘ R erbal Che hours given are in “Summer Time” horizon Above them, through Ophiuchus 
ti heir singular NIGHT SKY: AUGUST AND SEPTEMBER and Aquila, stretch the two branches of 
vt ppre ted the Galaxy, uniting beyond Cygnus, which 
chus) grade imperceptibly into extensive and well-known lies overhead, and passing on to the single and far less 
V rut te ' ere KI vn nd those ebulac What is more, the spectrum of the most note- brilliant stream in Cassiopeia and Perseus. 
{ tline—it seemed © worthy of these nebulae, which surrounds the star West of the Milky Way are found Lyra, high overhead, 
} wel hol ! Rho Ophiuchi, resembles that of the star, and indicates Hercules, Corona and Bodtes in the west, and Draco and 
i h which we y the dar that it shows by reflected light the two Bears in the north 
I markings Chere is therefore the best of reason to believe that The eastern skies are poorer, the only really conspicu 
explicable in the ‘ t in interstellar space great clouds of sparsely ous objects being the great square of Pegasus in the 
he bright diffused matter—occasionally rendered faintly visible east. and the isolated bright star Fomalhaut in the 
ii f would by tl rht of some star which isimmersed in the cosmic southeast 
" gain carrying with it rarefied gas, which shines by The Planets 
its own light—but usually non-luminous, and making 
t t wi its presence known only by obscuring whatever luminous Mercury is an evening star at the beginning of the 
he +] : wit , bodies may lie behind it month, setting at 8.50 P. M. (by the present ‘Summer 
rdinary (he dimensions of these dark nebulae are exceedingly Time”). He draws rapidly in between us and the Sun 
yreat (he one previously mentioned which surrounds and is soon lost to view, passing through inferior con 
everal stars in Scorpio and Ophiuchus, must be at sub- junction on the 15th and becoming a morning star 
Pro W tars i tant the same distance as these stars—that is, from By the end of the month he rises at 5 A. M. and is 
ral t If such a hole in 300 to 500 light years away from us lhe central mass visible at daybreak. 
given time, f this region of obscuration is 3% degrees in diameter, Venus is aa evening star, and at her greatest brilliancy 
vf the ne vl vere I g to which means that its real diameter must be at least early in the month when she sets about 9.30 P. M 
ould into it, and it would be filled 1) light years, and from it great “dark lanes’? run east- Toward the end of the month she is much more nearl) 
‘ indred thousand year ward for fully 10 degrees, which must represent cloudy in line between us and the Sun, and on the 31st she re- 
w thoug y me, historically speaking, is a regio rr space, fully 70 light years in length, and some mains visible only until 7.45 P. M. She appears tele- 
wer rt time eed from the geological or astronomica five light years in width. No other known objects (Continued on page 147) 
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The Martin Bomber—a type developed 


Two Far-Reaching American Flights 

SOMETHING of the nature of a real flight is now 

being undertaken by Lieut.-Col. R.S. Hartz, U.S. A., 
as well as by Capt. Roy N. Francis, U. 8. A. Both 
fliers and their crews are using Martin bombers for their 
long-distance flights. Lieut.-Col. Hartz is making a 
flight about the rim of the United States, so to speak, 
involving something like 8,000 miles. Captain Francis, 
on the other hand, is to make a trans-continental flight 
from Mineola, Long Island, to San Francisco, in two 
jumps 

The big Martin bomber commanded by Lieut.-Col. 
Hartz left Washington on July 25th; and safely made 
Mineola on the first lap, followed by another jump to 
Augusta, Maine. From Augusta, Maine, the big 
machine winged its way to Cleveland, Ohio, and so on 
in a series of flights which will take it along the borders 
and coast line of the country. There are four men in 
the crew, with Lieut.-Coi. Hartz in command. 

As for the flight under Captain Francis, the object is 
to prove the practicability of long-distance mail service 
in all kinds of weather. Captain Francis reached 
Mineola on the 25th, after a speedy flight from Dayton, 
Ohio. Accompanied by Lieut. E. A. Clune, the big 
bombing plane will make North Platte, Neb., in the 
first flight, or a distance of 1,509 miles from Mineola. 
The second leg will be to San Francisco, or a distance of 
1,315 miles. However, at the time of writing we learn 
that a violent electric storm and gale has wrecked the 
Martin machine, so that flight must be postponed for 
some time, at least 

If Captain Francis makes his flight as p‘anned, it 
will be the first long overlaad trip in which the airmen 
will depend upon navigating instruments rather than 
landmarks for guidance. It will be the first trip in which 
the aviators will attempt to maintain a set schedule. It 
is estimated that the journey will be finished in 40 hours 
after leaving the ground near New York, and the actual 
flying time will be about 32 hours. 

The Martin bomber, which is being employed in each 
flight, is of the bomber type adopted by the Army some 
time before the signing of the armistice. It has a wing 
spread of 71 feet and is powered with two 400-horse- 
power Liberty motors. In official Army tests, this type 
has made 118 miles an hour carrying full military load 
This ineluded 1,500 pounds of bombs, besides the crew 
of four and the machine gun 


by us just prior to the 








member of the crew to recline. This rear cockpit can 
be reached by members of the crew forward by a rubber- 
treaded walk and a handrail leading over the top of 
the gasoline tank. 

Capt. Roy N. Francis has been chosen as commander 
of the craft because of his long experience with Martin 
He has made the unique record of flying one of 
the bombers, of the same type, 25,000 miles without a 
mishap and with only one forced landing because of 
engine trouble. 

The navigating instruments carried on the trip deserve 
special attention, because chief reliance for success has 
been placed in them. Besides the usual air compass, 
the ship is equipped with a large Navy compass. Ob- 
servations of positions are to be computed every hour 
by the navigacor. For this purpose he will use a new 
‘bubble sextant,’’ designed to overcome the difficulty 
of finding the horizon, which aviators so often experience. 
It has been found that a ‘‘haze horizon”’ is usually 
visible from a great height and that it is often im- 
possible to distinguish this from the true horizon. Thus 
observations made with the ordinary mariner’s sextant, 
with which the positien of the sun is determined by 
sighting on the horizon, . useless in the air. In the new 
sextant, a bubble, operating on the principle of the spirit 
level, provides a means of pointing the sextant in a level 
position, that is, at the horizon. 

It usually takes the mariner of the sea about a half 
hour after he has made his observations to work out his 
position by a complicated system of logarithms. In a 
fast-moving airplane, however, this method is obviously 
much too slow, and it has been overcome by a circular 
slide rule with which it is possible to work out the posi- 
tion within two minutes. The navigator will have 
strapped across his knees a glass-faced box, under which 
the map of the complete route is placed on rollers. The 
map is transferred from one roll to the other as the 
flight progresses. In the bottom of this box is the 
circular slide rule 

The two pilots in the Martin bomber are surrounded 
by a bewildering array of switches, valves, levers, and 
instruments. The instrument board alone carries 16 
instruments and all of these are vital to the well-being 
of the ship on the long flight. There are more than a 
score of controls lining the side of the cockpit and 


planes 


scattered about the pilot’s feet. 


signing of the armistice, and now being used for long-distance flights 


The machine will be equipped for night flying. It 
carries red and green lights on the wing tips and a whit 
light at the tail. Two flares are carried at each wing 
tip and these may be set off electrically from the pilots 
seats when desired. 

The crew will be equipped with a set of intercom 
municating telephones, but no wireless will be carried 


; : 
light, the 


, 
For reporting the progress of the f machine wil 
carry 50 small parachutes and telegrams, addressed té 
the Division of Military Aeronautics, and carrying 
request that the finders forward them. The parachutes 
will be dropped at intervals. 

Obviously, all this depends on whether or not Captay 
Francis is provided with a new machine, or: 
smashed bomber can be repaired. Meanwhile, th: 
flight must perforce be held up because of the wiles of 
one of the strongest gales ever experienced in the viciuit 


of New York. 


whether th 


Commonwealth Drydock at Boston 
Its Type 
4 bene new Commonwealth Drydock at Soutt 
is the largest drydock of its type in the world. Ther 
may be floating drydocks which are larger, but there are 
no land drydocks of greater size. It is situated off the 


Largest of 


1 Bosto: 


main ship channel in South Boston, and is idealls 
located, both as to the harbor entrance and to the 
New Haven Railroad yards. The Navy Departinen 
has agreed to buy this drydock, when it is completed 
from the State on a cost plus basis. At the present tim 
it is 95 per cent completed 

The particulars as to dimensions are as follows 
Length at bottom, 1,170 feet; width at bottom, 114 feet 
9 inches. Depth over sill at low water, 35 feet. The 
size of the largest vessel which it could accommodate is 
1,150 feet in length; beam, 115 feet; draft, 45 feet, hi 


water. It is built of conerete side walis with complet 


i 
granite facings It has a fleating steel caisson and i 
brought into place by electric winches. The length o 
the caisson is 138 feet, 6 inches; width, 27 feet; de pth 
53 feet, 6 inches. 

It has been approximately under construction for 
the last three years, but during the war building was 
considerably curtailed by the shortage of maternal and 
labor. It is understood that the Navy plans 


drydock the biggest ship repair plant on the Atlantic 


| +} 
to make tn 


coast and the repair piant 





equipment lo 

The trans-continental ma- 
chine has been changed only 
by the enlargement of the 
fuel tanks and the rearrange- 
ment of the fuselage which 
this necessitated. In the 
nose of the machine is the 
cockpit for the navigator. 
Directly behind him are 
seats for two pilots, ar- 
ranged side by side. Dual 
control is provided, so that 
the pilots can relieve each 
other without moving from 
their seats 

Directly behind the pilots 
and in the center of lift of 
the machine are the gasoline 
tanks, of 640 gallons capacity. 
Behind the tanks is another 
cockpit for the mechanician. 
Chis cockpit contains much 
of the electrical equipment 








is to pe built alo: gside ol the 


dock 

[It is also understood that 
the Nav Vv plans to build 
docks adjacent to this dor 
for berthing ships Thy 


channe! leading to the dry 
dock from the main shijy 
channel has a mean depth 

37 feet, and the State, befor: 
turning the dock over to the 
Navy Department, wi 
dredge s turning basin ou! 
t 


side. The time required to 
flood the dock is one hour 


The time required to empty) 


it is approximately thre 
hours. The doc} has 
capacity of approximate 


50,006,000 gallons of wa 
The emptying machinery 


five centrifugal pumps oper 








and controls and also pro- 
vides toilet facilities and a 
space large enough for one 


The new Commonwealth Drydock at Boston 


1 b electricity The 
dock ! nptied und fill 
through a series of copduite 

Bottom length 1170 ft., bottom width 114 ft. 9 inches. Depth over sill at low water 35 ft. having outlets in the floo 


Continued on page 147) 








The Pollen of the Pine 


New Discoveries Concerning the Manner in 
Which Roots Absorb Water 


; P { @ wt rthe} pocot yl 
ypmen 

oot had been 

{ one 

crease is due 

ther 


irrounds it or from 


ownh 

















Wilted flowers like these may be put in alcohol 
and hot water 
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All this pollen came from & single cone 


reg I portion ot the root covered with root- 
hair - these are sometimes called “absorbent hairs 
bye e of their supposed function, a function which 
MI. ¢ yupin denies to them [The experiments were all 
I he con it temperature of 23° 4 and were 

n in the dark and in a very humid atmosphere. 


+ 


humid the 
ip and die M. Coupin 


portant detail, thinking it probable that former 


roots would very 


mphere were no 


considers this a 


imenters who made their investigations in the open 





SD 














Cloud of pollen from a pine tree, and a few spores 
greatly magnified 


air were thus led into error—since the roots under ob- 


servation perished when only the point was in the water 
point could not absorb wate 


| 


they ¢ mncluded that the 


M. Coupin thus states the results of his observations: 
All of these experiments agree absolutely in demon- 
trating the fact that the root which is entirely immersed i 


le toes not qrow any jaste rthan that whose lip alone 
~mmersed Furthermore the former nearly always 
exhibits a lesser degree of development than the latter, 
which at first glance seems paradoxical! but is apparently 
to be explained by the the well-known fact that water in 


gene ral retards growth. that 


water often alters the root hairs, causing some of them 


Moreover, it 1s observable 


to burst as can be seen under the microscope and thus 
producing an actual lesion of the radicular surface. The 
general impression made by these experiments Was to 
the effect, indeed, that the water ex- 
clusively by its point and not at all through the remainder 


root absorbs 


of its extent. This impression becomes almost a certi- 
tude if one places a rogt in water in such a manner that 
he point is immersed. 


only the piliferous region and not 
This experiment is very difficult to perform and prac- 


tically impossible to attempt with 99 per cent of seedlings, 
because of the root being too short, too difficult to curve 
or being cove red almost at its birth with young rootlets 
By making use, however, of certain seedlings of peas or 
Indian corn it is possible, because of the length of their 
roots to bend them in such a manner that the piliferous 


region is immersed in the water while the 


terminal 
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portion extends into the humid air. Under these 
ditions it was clearly to be seen that the rooi grows 
either very slightly or not at all (one millimeter im 24 hours, 
for example); at most it may be observed that the point 
exhibits a slight inflection in the 


con- 


attempt to once more 
At the end of a 
day or two, however, the plantlet seems to gain slightly 
in vigor, which is manifested by a very slight elongation 
of the root and of the other vegetative parts. But upon 
closer examination we perceive that this faint recrudes- 
cence exactly coincides with the appearance of short root- 
lets which have their birth between the root hairs. Hence 
we see that the plantlet really increases in size because of 
the absorption cf water by the points cf new rootlets and 
not by means of the root hairs. This is evidently the 
reason which has induced plant physiologists to believe 
that the piliferous zone was exclusively the absorbent 
portion of the My final conviction, therefore, is 
that the water exclusively by its tip and never 
hy the The functions of the latter, which 
by the way in most cases scarcely develop at all except 
in the humid air, are apparently two in number: (1) 
To protect the root against too rapid evaporation which 
would be fatal for both it and the plant; (2) To attach 
themselves to particles of earth and to give indirectly 
a point of support to the tip of the root so as to enable 
it to penetrate as deeply as possible into the earth. 


become vertical towards the bottom. 


root. 
root absorbs 


root hairs. 


Longleaf Pines Benefit by Fire 


BSERVATIONS by E. F. Andrews, reported in the 

Botanical Gazette, indicate that, within certain 
limits, small forest fires may aid the forester by promot- 
ing the growth of pines. Of two neighboring plots of 
ground on Lavender Mountain, Georgia, separated by a 
ravine, both densely overgrown with weeds, one con- 
tained five pines and the other four. The 
and soon after the fire it was 
found that 34 young longleaf pines, previously invisible 
on account of the weeds, were now in undisputed posses- 
sion of the tract. The though scorched and 
burned off, had sufficiently protected the growing tip 
to preserve the life of the trees. Two years later there 
were 66 of these trees on the tract that had been burned 
and only two on the other. Rough experiments showed 
that the leaves of this species are not at all inflammable 
and are so arranged as to shield the growing point. 
To all appearances, exposures as long as eight minutes 
to a brisk fire of chips did not cause the death of seedlings 
a few years old. Mr. Andrews concludes that ‘when 
forest fires, especially of the minor type known as 
‘ground fires’ and ‘brush fires,’ occur at not too frequent 
intervals, the immunity of the pines enables them to 
take the lead in the work of reforestation, and through 
the gradual elimination of their rivals to become finally 
the sole possessors of the soil.”’ 


longleaf 
former was burned over, 


leaves, 


Reviving Wilted Blossoms 


ANY lovers of wild flowers have doubtless been 

annoyed by the apparent impossibility of getting 
certain beautiful species home in good condition. Among 
the flowers of the eastern States which wilt almost while 
one is plucking them, the dainty little spring beauty and 
the gorgeous but bashful cardinal flower come to mind. 

If one but knows how, one may freely gather these and 
others like them, and take them home in the thoroughly 
disreputable condition which they at once effect, with 
calm certainty of being able to restore them to 
their natural beauty. It is merely necessary to con- 
quer the inevitable instinct to place them in cold water, 
and instead use the fluid piping hot, with more or less 
alcohol added, according to condition of the flowers and 
experience with the various species. 

As evidence that this method of restoration applies 
equally well to cultivated blossoms, we illustrate the 
effects of a half-hour immersion in alcohol and hot water 
upon some wilted lilies. 

















Half an hour later they will show a most startling 
improvement 
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Waltham 7} Ligne 


The movement is actually smaller than a dime 
in diameter 


$150 to $1,000 or more 
depending upon the case 


mt i 


en ae 





Know These Facts Before 
You Buy a Watch 


HERE are turning operations upon metal made by 

Waltham machinery that are so minute, so wondrous 

in their delicacy, so exacting in precision, that the mind 
is amazed at these triumphs of American skill in watchmaking. 
Imagine a machine turning out by the many thousands, 
screws so small that the naked human eye sees them as points 
of metal shining under reflected light — screws that measure 
254 threads to the inch, and you can put 47,000 of them in a 
small thimble! 


Screws that are hardened and tempered, each one polished 
on the top—screws that are perfect in sphericity, perfect in 
thread, perfect for their place in the mechanism of that 
ladies’ Waltham watch movement, which, when completed, 
is actually smaller in diameter than a dime — a ten cent piece ! 
The screws in the foreign made watch are made by hand. But compar- 
ing them under the magnifying glass we see the difference between these 
hand-made screws and the Waltham machine-made product. The for- 
eign screw varies — the Waltham screw is standardized in size and per 
fection of workmanship. 

No human hand could ever match the quantity and quality performance 
of machinery that creates such miracles as these. 

This is one more of the many reasons why the world’s leading horologists 
came to Waltham for time, and still another reason why your selectior 
should emphatically be a Waltham. 


This story is continued in a beautiful booklet in which you will find a liberal watch education. Sent free upon reques 


WALTHAM 


THE WORLD'S WATCH OVER TIME 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 














4 Governor for the Automobile and 


lractor Engine 
| ) 


Diaphragm Ball Bearings 







Spider 








Sectional view of a successful type of automobile engine governor which operates 
on the centrifugal principle 

















in the San Francisco earthquake His 
self-bonding and interlocking brick is 
now much in vogue in the Pacifie states and 
is regarded by many brick manufacturers 
as something which is certain to revolu- 
tionize the material end of the building 
business 

The idea that Charles H. Brisbin got 
out of the San Francisco disaster was that 
a brick wall should not crumble and fall 
down He believed that the world needed 
a brick which could be tied inte the wall 
so it couldn’t be removed without taking 
iway all of the bricks over or under it 
He worked out this idea in the form of 
a die which produced a brick having two 
annular depressions on one side and two 
annular bosses on the opposite side, the 
bosses being concentrically located with 
the depressions, This makes a_ perfect 
interlocking system possible. The bosses 
register into the depressions with absolute 
exactness, and the bricks bind themselves 
in whatever direction or form they are 
laid. 

The construction of hollow walls is very 
popular just now, and brick men say that 
the Brisbin type of brick is particularly 
good for this sort of building, because it 
enables the builder to anchor one wall to 
the other. After being locked into one 
wall the bricks can be extended across 
the hollow space and tied into the other 
wall by the registration of boss in depres- 
sion, and when a wall has been constructed 
in this manner it is there to stay—at least 
it cannot be toppled to earth by any 
seismic disturbance of ordinary violence. 
The hollow wall makes a building much 
cooler than is the case where straight 
brick wall formation is followed.  Brisbin 


| hetwes brick makes hollow wall building possible, 
' j ld without the use of steel cables, nails or 
} e a went wires. 

r flexil These bricks are also said to be par- 
i } t} ticularly good for the construction of 
‘ j positior chimneys. The old-fashioned kind of 
‘ vy of gas, | brick permits a chimney to expand from 
e the valve port ; - the heat, and costly fires not infrequently 
otor reaches the Typical motor truck engine with governor installed, showing its relationship result from the pulling apart of chimney 
Ch ve tu to other parts bricks at the corners or the development of 
fly] crevices because of bulging. By using 
; . re mounted on a spider, ihe two weights splash the oil to all moving parts Phe self-bonding brick a builder can lock all sides and corners 
' ( ngs, and are pivoted thatas action of the governor is both positive and simple. The of a chimney together so that it can’t bulge or crack at 

ur vung outwardly, adjustment is easily made, and as the housing is dust and any point ; 
r inger forward, which in turn operates the watertight, there is no probability of wear, if kept Scores of brick manufacturers in the Southwest, who 
itter! il i nger forced against a spring prope rly lubricated have iulready begun making the brick, say it is the best 
rated t tandard pr ‘ that as the velocity material they have ever been able to secure. They are 
tl ‘ ‘ t return to normal position Interlocking Self-Bonding Brick able to adapt their brick machines to Mr. Brisbin’s dies 
mel the \' ONTRACTOR of Yuma, Ariz., has brought out in less than half an huur and at slight installation cost. 
Natura ui require e oil, but this is 4 in idea which canie to him as he watched gigantic The dies turn out the brick smooth side down so there 

1) t il cup in the governor case skyscrapers of steel and brick crumbling back to earth _ is no difficulty in removing it from the machine. 























Bricks with bosses and sockets that interlock making a self-bonded wal! How a double wall may be tied together by self-bonding bricks 
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Creeping along at the snail’s pace of 
pioneer days, travelling by stage or ‘prairie 
schooner’”’ with industrial life typified by 
the village smith—that is a condition we 
would still endure were it not for packing. 


Packing has made modern city life 
possible. It has built up giant industries, 
supplied high speed transportation, and fur- 
nished gas, electricity, running water and 
sanitation to homes and business buildings. 


Packing has done this by preventing the 
leakage of steam, air, liquids and gases, and 
by supplying lubrication to pistons, plungers 
and other moving parts of engines and 
machines, 


For each purpose there is a special type 
of United States Packing. It may be rub- 
ber, duck, flax, hemp, asbestos, metal or 
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Progress that 
Packing Made Possible 


other substances, or a combination of two 
or more of them. It may be Rainbow 
Sheet, Rainbesto H. P. 
Piston, Success Diagonal or any of the many 
other brands that complete the United 
States line. 


Spiral, Peerless 


And each type, properly applied, will pre. 
vent waste of power or material, minimize 
shut-downs and increase plant efficiency. 


How well United States Packing stands 
up in service is being demonstrated daily in 
thousands of important power plants 
throughout the world. 


Our packing engineers are ready to aid 
you in determining the most suitable type 


or combination to meet each of your needs. 


United States Rubber Company 


“The Right Packing in the Right Place’ 
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Recently Patented Inventions 
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Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
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Pertaining to Aeronautics 


LF STARTER FOR AIRPLANE 
orl \ ‘ } I Lama 
he it " fe ‘ ‘ 
‘ i ‘ i “i 1 ik I 
f ' " ‘ aft " ‘ 
, . ’ ra 
‘ 
—— ~— + -—- — _ 
4 
{ 
‘ L 2 - | 
1} he 
j | fy ) 
2 
= ~ 
= 3 
"y 
‘ a iow ree ACE 
i ‘ from the sea The mechanism ce 
. " ft whi naied 1 ‘ itable 
i [ m™m i “ casing at or 
i anh ‘ ol bend efor engage 
iaf 
KED MEASURING INSTRUMENT.-—-N 
i i i} Fi \ver New York, N. Y 
T he ivention reia ” instruments more 
" ia for us iring e speed of 
al . Ar ' provid a che y 
r of which the speed of an airplane ay be 
dete next with f a ira by an observer 
in i lan in lata which he makes during 
‘ \ further « oct is to provide a device 
‘ i le in const tion, and, therefor no 
out of « } 
L\VIGATION INSTRUMENT.— I 
i Thomas St York, N. % his 
relat te a Al NAVICALION, Its Object is 
ea t t pecially designed 
f » airpl sble the avia 
j lk rere “ yx of the Airpia 
‘ i fig ‘ ‘ sorting lt ‘ 
ith tal ne al homaritl 
cal lati i ce may aiso 
[ Wine navy 
Flectrical Devices 
PARK PLUG } W Li MMOND Chilli 
Ohio Tr? inventhw elates generally 
‘ plugs and me pa ulariy to an anti 
D which is simple and 
e object ing the provision of a plug 
‘ will «ke lo} ‘ ex ‘ hot burning 
} iw ‘ ‘ and ol hor 
i t Arbon is 
i o lex 7 eles “ hu 
' ’ ' 
O61 Interest to Farmers 
[ACHINE FOR THRESHING OR SHELI 
IN‘ ( IN 4 I al Box 84, Con 
j hans I ion late generally 
t : at : ! e | ilarly 
‘ for ! ing grain, the 
ri eing tl ion of ans by 
whi Ka lerit« nd o 
! \ ins 4 “a withou injuring 
uk oO f other erain 
\ ulin 0 i ' sor injuring the 


i Db TRIP FOR GRAIN BINDERS 
, | ‘ Wok Ceneseo, Ill The in 
ve ‘ elates ime pa culariy to binders of 
tie 1 i ‘ at Ippu device 
ig I Dh ‘ rvide a hand tripping 
le » atl nad i f he Lutomati 
‘ " \ h may be 
! y rain « I iin is down 
anal ’ nani } asily 
al I | viral re 4 Sit } T 
he a ir on i 1 ! aif 
minds of pres men iy to Dp 
Of General interest 
PRINKLER HEAD H B. Lona, 51 
t I bid ch ill The i 
i late wen nkler heads and 


r apparatus 


ywbiect being tl provisk fa sprinkler head 


avoid all sneer of failure n acting 


especia relates to the conne 


ute utilized between the clamping 


neans and the nz cap, its object being 


e provision of ar rangement whereby two 


ite may be effectively utilized with each 


sprinkler head for release of the pipe closing cap 


spon the fusible solder of cither strut melting. 


WAVE MOTOR \. Roos, 1432 W. Monroe 
St., Chicago, Il rhe invention has for its 
Object to provide a device especially adapted for 
utilizing the ene f moving water In Opera- 
tion the incoming waves strike within the open 
end of pipes and the air and water mixed are 
driven upwardly with considerable force, both 
are trapped in a reservoir. Here the water will 

| drive ‘ bine, and increased power is obtained 


he compressed alr 


\ safety valve prevents 


to any 


of the parts 


DROSS MOLD.—I. N. Mineer, 227 W. Lima 
Findlay, Ohio. rhe invention relates more 
particularly to a device for receiving hot dross 


us it is skimmed from the top of molten linotype | 


ind stereotype metal, in order to prevent the 
iross from running together into a hard mass, 
he object being to provide a device which will 


keep the dross in condition so that when emptied 
yut, it will crumble into small pieces ready to be 
returned either to the metal 


pot or run 


. dross sifter without further pounding or crushing 
SANITARY SHIELD.—J. W. 
Allen 


1218 


This invention 


TAYLOR 


grove St 


Philadelphia, Pa 


relates more particularly to a sanitary toilet seat 


} 
} shield of that nature including a section of flexible 


} material, preferably paper, which may form part 
| of a roll, which is provided with perforated lines 
the object being the provision of a shield the 


weakened portions of which are so arranged 


| relatively to one another that the central portion 


| 


through 


of the shield may be broken away in a single 
movement to form the necessary Opening. 
SPOT WELDING.—W R. Tomson, Lan 
caster, 8. ¢ rhe invention has for its object 
to provide a method of splicing steel bale strap 
ping and the like to permit reuse of the pieces | 
| of strapping by onverting the small pieces 
linto a continuous piece of proper length and 
| tensile strength lo accomplish this result the 
ends are lapped upon each other or are abutted 
and lapped upon another of the same material, 
und the ends and the pieces are spot welded in 
sucl manner that practically the whole width 
f the strapping is connected 
TICKET SELLER'S BOOTH.—A, Fett- 
‘Eimer, 7 E. 42d St New York, N. Y. The 


object of this invention is to provide a construc- 
tion for use especially in railway stations whereby 
each ticket keep stock of tickets 
ticket sellers \ further 


seller may his 


ndependent of other 


object is to provide a booth with parts arranged 
“) that a large variety of tickets will be within 
reach of the seller's hands without moving from 
his position in front of the window. The device 


may be removed from the window when not in 


use. 


HOSI COUPLING.—T. P. Sattrey, 
Brooklyn, N. Y. This 


has for its principal object the provision of mating 


188 
Clarkson St invention 


male and female pipe sections which are slidably 


for relative 


ulapted 


fitted together and rotation, 








|. ' Al INGITUDINAI SECTION, AND PER- 
ECTIVE VIEWS OF MALE AND FEMALE 
SECTIONS 
leach of the sections having an annular rabbeted 
portion receiving an elastic gasket so that the 
nd of one section is adapted to come wholly 
tact with the gasket of the next adjacent 
© as to cause both sections to be drawn 
cnet he © establish compressing contact of the 
‘ ons W the gaskets when the sections are 
rotated in ¢ direction and operatively brought 
together 
} 
BAG HOLDER FOR COFFEE STRAINERS. 
A. D. Barker, Box 859, Yakima, Wash. The 


object of the invention is to provide a device by 


means of which a coffee holding bag may be sup- 
leaving the hands 
making, in order 


with an ordi 


ported within an ordinary pot 

of the operator free for the coffee 
to permit the making of drip coffee 
nary coffee pot The device comprises two rings 
hinged together, the upper overlapping the lower, 


} both rings having handles which register. 


| 


| for poor swimmers or for life savers, since it 


}a@ boat 





jmay be 


SPRAYING 


—— eee 
oe! 


NOZZLE B G. Parrerson,! which a diaphragm controls the action of the 
339 Washington Ave. Fayetteville, Ark This | main valve, the diaphragm being pressed on at 
invention relates to a spraying nozzle having a| one side by a spring device and at the other by 


rotary spreader for attachment 
stand pipe 
use as a lawn sprinkler 
is to provide a spraying device that will distribute 
water uniformly over a 
the same throw 


and at the spray at a relatively 


low elevation and in a substantially 
direction 
about by the wind. 

LETTER DRAFTING INSTRUMENT 
W. Herprincer, 121 Pierce St., Birmingham 
Mich 
ments and more particularly to instruments 
designing or outlining letters and 
An object is to provide a pattern made of metal 


numerals 


or any other suitable material, by means of which 
amateurs and others can quickly and accurately 
lay out letters and numerals 


LEMON AND LIME SQUEEZER.—J. R 
Boiron, J. D. Witiiams and F. L. Srruve 
Sulphur Springs, Texas. The object of the 


means of 
lime or the like may be halved, 


invention is to provide a device by 


which a lemon 





A PERSPECTIVE VIEW OF THE SQUEEZER OPEN 
and the halves squeezed in succession, or one half 
may be left unsqueezed The device comprises a 
pair of plates hinged together, one of the plates 
having a recess, the other carrying a blade, and 
one of the protuber- 
to the other 
to permit half the lemon to be squeezed. 
LIFE-PRESERVER.—C. M 
Beach, Cal 
to provide a device by 


squeezing protuberances, 


ances being movable. with respect 


Prima, 232 E. 


2ist St.. Long This invention has 
for its object 
which one in the water may propel himself while 
the the The 


those learning to swim or 


supported at surface of water 


device may be used by 
may 
be handled more quickly and expeditiously than 

The device is shaped like a small surf 
the front is slightly 
its movement through the water 


CARRYING AND DRAG 


boat, upturned to facilitate 


BAG a we. 


Smirxa, Richmond Terrace, New Brighton, 8. I., 
N. ¥ The invention relates to bags made of 
strong canvas, duck or similar material. The 


object is to provide a carrying bag more especially 
designed for conveniently carrying coal on board 
of a marine vessel, or from a wagon in the street 
to a coal bin. Another object is to render the 
bag exceedingly strong, by the addition of rein- 
forcing ropes around the top, bottom, and at the 
sides, to permit of dragging the filled bag without 
danger of injuring it. 
Machines and Mechanical Devices 

SAWING’ MACHINE.—. A, Moore, Kinney, 
Minn. The invention has for its object to pro- 
vide a device by means of which a cross-cut saw 
efficiently man 


handled by a single 


| to fell a tree or to cut the tree into suitable lengths 


| vention 


felled 
\ tripod frame is provided 
connection 


after it has been the operator working at 
one end of the saw. 
and a 


an arm pivoted to 


consistang of sectional legs 


the legs at one end 
the frame with means for engaging one end of the 
the other end having a handle, means for 
operating the arm to move the saw. 


between 


saw, 


RABBLE AND CLINKER-BREAKER 
W. Bocktne, Rifle, Colo. This invention relates 
to a rabble and clinker breaker particularly 


suitable for zinc furnaces. 
an apparatus which is simple in construction and 


by means of which the grate of the furnace can be 


to the end of a 
or hose and is especially applicable for 
An object of the invention 


maximum area of ground, 


horizontal 
so that it will be less liable to be driven 


jor 


means of | 


An object is to provide 


fluid pressure so that the high pressure fluid pass- 
ing through the regulator is discharged from the 
latter to a predetermined lower pressure. This 
regulator is generally used in apparatus requiring 
an accurate functioning under constant pressure, 
and after being set to the predetermined pressure 
it can be locked, 

ENGINE LA&aTHE ATTACHMENT.—G. E 


Rosinson, 462 Hawthorne Ave., 


Portland, Ore, 
| The object of this invention is to provide an at- 


tachment especially adapted for grinding, re- 


The invention relates to drawing instru- grinding and boring engine cylinders, and which 


may be adjusted to grind cylinders of different 
diameters. The attachment comprises a shaft 
| which has secured to one end thereof a grinding 
| wheel; the shaft is journaled within a casing or 
| sleeve. This sleeve at the end remote from the 
| grinding wheel has threaded engagement with a 
| hub on an offset plate which is adjustably con- 
nected with a base plate. 


Railways and Their Accessories 

LOCKING MEANS FOR FREIGHT CAR 
DOORS.—J. W. Smirn, P. O. Box 637, Ardmore, 
Okla. The invention has particular reference to 
locking means involving a series of locking ele- 
ments disposed about the door at opposite sides 
and at the top and bottom thereof and controlled 
by the unitary operating means. The general 
object is to provide a lock for freight car doors, 
improved with respect to the form and arrange- 
ment of the locking elements and the actuating 
means. 





Pertaining to Recreation 
SWING.—-J. B. Dun tap, 618 N. Boston St., 

Tulsa, Okla. The object of this invention is to 

provide a device wherein the swing is operated by 

gravity, a fixed screw being provided, with which 
cooperates a nut carrying the seats or cars for the 
| passengers, the nut and the cars or seats being 
rotated about the axis of the screw by the down- 
ward movement of the nut under the weight of the 
swing and its occupants. 
Pertaining to Vehicles 

TRANSMISSION.—A. E. Srenperc, Reed 
City, Mich. The object of the invention is to 
provide a simple and efficient transmission espe- 
cially adapted for motor vehicles. The device 
is arranged within a housing of suitable con- 
struction, and the engine or driving shaft has its 
end received within the hub of a pinion or gear 
wheel, the said hub being journaled in a bearing 
in the end of the housing, ball bearing being inter- 
posed between the bearing and the hub. 

} DEMOUNTABLE RIM.—J. N. Foster, El 
Paso, Texas. The invention relates to demount- 
able rims for vehicle wheels, it has for its object 
to provide a rim which may be locked to the rim 
or unlocked therefrom with a single operation. 

| Means are provided for locking the rim from 
lateral and means for controlling 
the locking, the means comprising levers pivoted 


movement, 


to the felly and having cam heads for engagong 
the demountable rim the moving means for the 
levers comprising a cam ring mounted to rotate 
on the whell. 

NON-SKID ATTACHMENT FOR WHEELS, 
—J.Gasan,care Louis Krivacs,27 Brookside Ave., 
Mt. Vernon, N. Y Among the objects of the 
invention is to provide a non-skid attachment 
comprising an annular series of arc shaped plate 
adapted to be arranged in pairs on 
opposite sides of the tire or rim and having a 
plurality of spur members adjustably connected 
to each pair of plate sections the entire structure 
being applicable to or removable from a wheel 
but little trouble, and being adapted to 
withstand the intense strains to which 
devices are commonly subjected. 


sections 


with 


such 





We wish to call attention to the fact that we 
are in a position to render competent services in 
every branch of patent or trade-mark work. Our 
staff is composed of mechanical, electrical and 
| chemical experts, thoroughly trained to prepare 
| and prosecute all patent applications, irrespective 
of the complex nature of the subject-matter in- 
volved, or of the specialized, technical or scien- 
tific knowledge required therefor. 

We also have associates throughout the world, 
| who assist in the prosecution of patent and trade- 
mark applications filed in all countries foreign to 


maintained clean of clinkers and in consequence, the United States. 
a more even feed of the charge of ore through the 


furnace obtained. 

PRESSURE REGULATOR.—J. P. 
care The Leslie Co., Lyndhurst, N. J. 
relates to fluid pressure 


Merze, 
The in- 
regulators in 


MUNN & CO., Patent Attorneys, 
233 Broadway, New York, N. Y. 


Branch Offices: 625 F Street, Washington, D. C. 
801 Tower Bidg, Chicago, Il 
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The Aberdeen Chronograph 


(Continued from page 131 


line oi sight sc that velocity determinations | of 


ean be made on any temporary range. | 
Several instruments installed in a perman- 
ent instrument house, at Aberdeen | 
Proving Ground, naturally give more | 
accurate records than a single chronograph, | 


as 


but the velocity as read with one instru- 
ment should be accurate within 34/100 
of one per cent, which in the case of a 


velocity of 1,750 feet per second, such as 
might be obtained with an ordinary field 
gun, would correspond to 5.95 foot-seconds. | 

It is easy to replace the sereens on the 
stakes so that 60 to 80 velocities an hour 
can be measured with the new instrument. 
It is also used to measure the velocity of 


shell fragments on burst, and also the 
velocity of propagation of a detonation 
wave. 


To calibrate the chronograph a ballistic | 
instrument known the ‘Fall’ em- 
ployed. ‘This consists of a vertical stand-| 
ard with an electric release permitting a 
ball to drop a standard distance, the ad- 
justment being made for one-fifth of a 
second. When the chronograph is tested 
against the ‘‘Fall’’ there should be five 
revolutions of its drum during the interval 
and the second spark should be directly 
under the first one on the strip 

It is obvious from this outline descrip- 
tion that the Aberdeen Chronograph is 
very simple in its theory and mechanical 
design, and that its operation must depend 
largely upon the motor governor, a centri- 
fugal device situated on the lower end of | 
the motor shaft and rotating with the 
motor armature. A weight acting against 
a coiled spring moves with any variation in | 
speed cutting in or out resistance in the | 
motor circuit and thus maintains the | 
normal speed constant within a margin of 
1/5 of one per cent. The induction coil, | 
condensers, and other elements of the in- | 
strument both mechanical and electrical, | 
while specially designed and adapted, do| 
not possess any striking novelty either in 
principle or application. 

The Aberdeen Chronograph is one of a 
number of precise instruments which 
modern gunnery requires and which have 
been developed or improved during the 
recent war. The workers at the proving 
grounds who, using such instruments, 
develop and standardize service ordnance, 
and determine reference tables and other 
data for the gunners at the front, are in 
no small measure responsible for the good 
work of the artillery in battle and for its 
share in the winning of the war 


as is 





Economic Tree Murder 


(Continued from page 132) 


for our own needs and for a healthy foreign 
trade.”’ 

The answer to the problem is not difficult 
to make or toapply 1f every man owning 
timber were considered as a custodian, not 
an owner of, a part of the nation’s wealth, 
he would not be allowed to waste it. No 
man drives an automobile on a_ public 
road but pays a tax, secures a license and 
subscribes to and obeys the laws of traffic. 
No power boat plows any vt our waters 
which not under federal supervision. 
Our railroads must obey certain laws, for 
the good of the whole people. We are 
now in the throes of getting a workable 
water-power law. Our mines and out 
other natural resources are more or less 


is 





conserved by law for the good of the 
greatest number. But our timber (save 
for our national forest reserves), our 


greatest, natural resources and our only | 
renewable natural resource outside of | 
water power, is allowed to be handled by | 
private owners with no other thought than 
that of immediate private gain. 

If all our forests were adequately _ 
tected against fire, if all our forests were | 
SO supervised and directed that thev could 
_ be cut faster than they grew; if all our | 
oo were harvested instead‘ of destroyed; | 

our cut timber was replaced, that nature 
might grow the stand which the ax and 





| of 


SCIENTIFIC 


the saw reap; we would not have the! 
present day condition of growing only a 
third of what we cut and having that growth 
poorer grade, of inferior species and 
therefore inferior value to what it replaces 
If we started tomorrow to conserve our | 
lumber industry, we could have in 50 years, 


an annual production of 60,000,000,000 
feet a year without hurting our capital— | 
our forests. But if we do not start 
tomorrow—or very soon thereafter—we 


must either discourage our export trade 
manage our 
or—destroy our wood industry altogether 
that Europe may be lumbered, and a few 
private purses filled. 


The 


because we cannot resources 


government moves as the people 


move it. The remedy is purely a legal, 
governmental one. It can be enacted in 
a week—if we get at it. But we will 


never do it, without a popular demand, and 
a popular demand can only come from 
education, from a popular understanding 
the of the situation. It 
is one which should interest every manu- 
facturer into whose product wood of any 
kind enters, and every consumer who buys 
or uses anything which is made of timber. 

Since every one must be in one of these 
two classes, if not in both, and considering 
this article as addressing the general public, 
it can most forcibly be said that the 
remedy for the murder of our forest re- 
sources is “‘up to you.” 


The Failing Dollar 


(Continued from page 133) 


seriousness 
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It may be objected that it lies with the 
person entering upon such contract to gage | 
future developments, and allow for de-! 
preciation of the dollar. Such allowance | 
is at best difficult to make, and uncertain, 
and, as Professor Fisher puts it, ‘It 
sound policy to lessen in advance the risk 
element, so that future contracts may be 
made by all parties on the most certain 
basis possible 

Fear 


is 


has been expressed in certain 


| quarters, that Professor Fisher’s scheme, if 


adopted, would dislocate the present ad- 
justment in the relative amounts of gold 
absorbed by the arts (jewelry, etc.), and in 
circulating currency 
This solicitude appears to be unfounded, 
as is shown by the following considerations 
The equilibrium between the amount of 


| gold in the arts and in circulating currency 


is determined by the relation: 
Marginal utility of one | 
ounce of gold in the arts ) 
Marginal utility of one 
ounce of gold currency § 
Marginal utility for goods 
purchased for one ounce 
of gold currency. 


li will be observed that this relation does 
not in any way involve the monetary unit 
or its gold equivalent; the relation is, there- 
fore independent of this unit, and cannot | 
be affected by a change in that unit. In 
other words, whether | buy merchandise 
for five dollars of 0.05 ounces of gold each 
or for 5.10 dollars of 0.049 ounces each, | 
and make all my other transactions in the | 


same proportions, can not affect the ratio. 


Total gold in use in the arts 
Total gold currency in circulation 

Professor Fisher’s plan has received the 
endorsement of many eminent economists, 
bankers, lawyers and business men. 

If we are convinced that the right 
remedy has been found, there still remains 
to be taken the third step, the adoption of 
the remedy. As stated at the beginning, | 
this may prove the most difficult step in the | 
reform, since it involves the overcoming 


| of popular inertia. 


The outlook, however, seems favorable, | 
if we can judge by the progress already | 
made. A number of publie bodies have | 
passed resolutions in favor of adoption or 
at least serious consideration of the plan. | 
Among these are the Chambers of Com- | 
merce of Waterbury and of Bridgeport, | 
Conn.; the New England Association of 
Purchasing Agents, and the Society of 
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Now Made in 


STOCK and STANDARD Sizes 


Immediate delivery on Stock sizes 
Early delivery on Standard sizes 


Owing to the economies of quantity manufacture, we can 


quote very attractive prices o 


n these classes of sash. Im- 


proved appearance, with Lupton quality fully maintained, 


marks the new details. 


Send for Catalogue 10-LSS, just issued, and note important 


changes in dimensions. 


Stock Sash are carried, fully 
assembled, in our Philadel- 


phia, Cleveland and Detroit 


warehouses. 


DAVID LUPTON «© SONS COMPANY 
Philadelphia, Pa. 


Clearfield (& Weikel Sts. 


Makers of modern equipment for daylight and natural ventilation 


Canadian Migrs: The A, B. ORMSBY CO., LTD 
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Standard Sash are stocked at 
the factory in the form of 
cut bars, ready for assem- 
bling. 
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Monarch Lathes 


Quantity production 
of a high class ma 
» tool has made 
rorsible the low price of 
MONARCH Lathes 
Made op to 20 in. swing 
Every one nteed to 
the pur 
chaser. There is a Monarch 
lathe to meet your reeds 
Write for a catalog. 


The Monarch Machine Tool Co. 


America’s Largest Lathe Builders 
103 Oak Street Sidney, Ohio 
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Renew con 
omy Fuse to its original efficiency The 
Economy is a pioneer renewable fuse. As 
compared with the eof or r 
cuts annual fuse mair nce Costs approx- 
imat SO per ce 


ECONOMY FUSE & MFG. CO. 
Kinele and Orteans Sts CHICAGO, VT, 
8>le manufacturers of “*ARKTLPSS’ e No 
B m@ewable Fuse with the 100% Guaranteed Ind 
Economy Fuses are also made in Canade at Moutreal 
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Systematize the “Spurts' 


Your machine's capacity-for-work seldom shows itself 
except for short spells of industrious operation and 
perfect adjustment. But those spurts can be made the 
regular, standard production-rate if your machine is 
equipped with a 


Norco 


COUNTER 








The above Set-Back Rotary Ratchet Counter 
records the output of punch presses, metal-stamping ma- } 
chines and others where a reciprocating movement indi- 
cates an operation. Sets back to zero from any figure 
by turning knob once round. Equipped with from four 
to ten figure-whee's, as required. Price with four figures, 
as illustrated, $10.00. (List) 





The small Rotary Ratchet Counter at left is for 
smaller mac hines, and counts reciprocating mov ements of 
the lever where these correspond with the operations of 
your machine, When lever is moved through an angle 
of 40 to 60 degrees, the counter registers one. A com- 
ple te revolutien of the lever registers ten. I his counter is 
adapted to light, fast-running machines and 
to experimental work in developing mac hines Price, $1.75. 


very durable ; 





Whatever you want counted, there’s a V eeder Counter to do it ; 
you'll see suitable mcdels in the V eeder booklet. Write for copy. 


The Veeder Mfg. Co., 


BUBBLING FOUNTAINS. 


FOR ATTACHMENT TO MUNICIPAL SUPPLY 


18 Sargeant St. 
Hartford, Conn. 




























Unequalled Many types and sizes May have coil on bottom 
Keith Bubbler as well as on sides Tasty —convenient — and effi- 
Unless otherwise cient Very attractive appearance. 

specified. Olive brown baked enamel! finish — Pure white 
! hows our N vitreous cast iron enameled bowl Fittings — 


Wastes above or 


Many thousand in use 


The Best is the Cheapest 


nickel-piated below the floor. 


Send for list of users 


Send for 
catalogue 
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Fountains ‘plain and ice coole 
Meta Lockers. Metal Stock and 
Pattern Sto awe Racks, Metal Shelv 
ine, Metal Cabinets. Va Fixtures 
Kettle 0 a 
gallons), Metal Stools and 


Met a/ Equipmens 
And Fact 
r Shop 
Fo Vorks and mall address 
Framingham, Mass. 


186 Federal Street 
Boston, Masa. 


Chairs, Water Mixers 
Work Renches, Re hLlLees 
Full line of Plumbing Fix 
tures, etc 
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mively few kinds and shapes of | 
metal, or smaller quantities of a lot 
of different sorts, there’s a blade 











in the Starrett line that was 
designed to meet your need. 
Write for the Starrett Hack Saw Chart “B” and 


see what blades cut different metals cheapest. 


THE L.S. STARRETT CoO. 
ATHOL, MASS. 
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| snatched away without disturbing fixation. 
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Polish Engineers and Business Men in | ment. First, cut a star from a green paper 
(merica The New Zealand Board of| and place a gray paper under this aperture. 
l'rade is also contemplating the establish-| The gray star amid its green surroundings 
ment of a Commission to investigate the does not appear gray It now appears an 
plan, and a similar movement was advo-| unsaturated purple—a pinl Under these 

i bv Delegate Tomaso of Argentina] conditions of gray star surrounded by 
before the International Socialist Congress | different colors, the color induced in the 
in Berne in February of this vear gray is approximately complementary to 


Some Interesting Color Phenomena 


Continued from page 135) 


filters it 
fringe, or 
well known and doubt- 
less have been seen by most persons, but 
there are many interesting though obscure 
details which will touched upon 
here. To see after-images of colored ob- 


through such 
red with a 


\fter-images are 


viewed appears | 


blue vice versa 


not be 


jects in a striking manner a pattern is cut 
out of a brillisntly colored paper and laid 
upon a gray background as indicated in 
Fig. 6. 
The eye is fixated upon the green cross for 
ten or twenty and the i 


In this case a green cross is used. 


seconds cross 18s 


the surrounding color and usually is quite 
The next step in such a 
demonstration is to use two different colors 


unsaturated 


for the star and its surroundings, respec- 
tively. From such experiments it will be 
concluded that, in general, complementary 
colors have the strongest mutual influence. 
One of the ways to illustrate this 
phenomena is by the use of eclored lights 
the contrasting colors can be 
altered quickly by means of switches and 
rheostats. Anyone interested in color can- 
not find a more interesting and fruitful field 
of experiment. The author has been able 
to produce such powerful effects of simul- 
taneous contrast that, for example, a gray- 
ish purple was changed in appearance to a 


best 


because 





Now in the place of the green cross is seen 
a vivid purple pattern of the same outline. | 
The best intensity of illumination varies 
with the color used. The gray should be 
of approximately the same brightness as 
the colored pattern in order to reduce the 


“brightness after-image so. that 
“color’’ after-image is most conspicuous. 
In general, the after-image under these 


conditions is approximately complemen- 
tary to the original stimulus. Many vari-| 
ations of this experiment are of interest. | 
On replacing the gray by different colors, 
many brilliant effects are produced. 
viewing various objects steadily and thea 
suddenly closirg the eyes or extinguishing 
the light, interesting facts will be noted. 
In general, these after-images are explained 
on the basis of retinal fatigue. For exam- 
ple (Fig. 6), the of the retina 
covered by the green image is fatigued to 
green so that when the green stimulus is 
replaced by the white-light stimulus (from 


portion 


the gray) the green component of the white | 


sensation does not respond as fully as the 
remaining components (purple) with the 
result that the after-image is an unsatur- 
ated purple or pink 
superposed on a white. 
are visible on all and effective in 
many paintings. For example, the eye is 
seldom at rest, for even when attempting 
to fixate upon a point the eye is shifting 
with small and irregular movements. 
This causes an overlapping of after-images 
of colored areas with resulting “vibrating’’ 
or “‘lively’’ This takes place on all 
parts of a painting, but is sometimes 
striking along the horizon of a landscape 
where the pinkish after-image from the 
green vegetation overlaps the gray or 
unsaturated blue of the horizon sky. In 
most of these cases successive contrast or 
retinal adaptation is important—that is, 
the effect upon a color of viewing another 
color immediately before. 


an excess of purple 
These phenomena 


sides 


edges. 


After an intimate acquaintance with the 
science of color one concludes that simul- 
taneous contrast is the overwhelmingly 
important factor in the appearance of 
colors. Without it colors barely survive. 
A red rose amid its green foliage is very red, 
but when seen against a red background it 
much of its ‘‘colorfulness.” The 
effect of one color upon the apperance of its 
neighbors, the effect of its neighbors upon 
it, the effect of all colors upon each other, 
provide a maze too intricate to solve, but 
these reciprocal influences are the life of 
color. All about us are examples of the 
effect of simultaneous contrast. On a 
painting we may see a terra-cotta jardin- 
iere containing a draping fern. In contrast 
with the green fern the jardiniere is quite 
vividly colored, but take a gray paper with 
a small hole in it and place this hole over the 
terra-cotta and its color greatly diminishes. 
In order to show this effect in a striking 
manner it is essential to get two adjacent 
colors as intimately in juxtaposition as 
possible. For this reason a star is an 
excellent pattern as shown in Fig. 7. 
There are many variations of this experi- 


loses 





grayish green by altering the color and 
brightness of the environment or surround- 
ing color. 

A variation of this experiment which 
also shows the effect of retinal adaptation 
is found in the photographie dark-room. 


the | When a red light is turned on in the pres- 


ence of white light the former is very red, 
but after extinguishing the white light, 
one becomes less and less conscious of the 
redness of the red light until after an hour 
or so the red light appears quite unsatur- 
jated. If white light is leaking into the 


On | dark-room under the door or keyhole, this 


light appears very greenish. Under con- 
tinued adaptation colors almost 
disappear. ‘This is especially true of blue- 
green, green and yellow lights of moderate 
saturation. 


some 


Intense colored lights or colors under 
|intense illumination appear less saturated 
than when the intensities are moderate 
j}orlow. For example, an artist acquainted 
with this fact will represent a deep red 
| object under intense sunlight an unsatur- 
ated orange-red. 

Binocular color-mixture affords interest- 
ing phenomena, some of which are still 
mysteries. If a red filter be placed before 
one eye and a blue one before the other 
(Fig. 8) a white paper viewed by both eyes 
does not appear purple (a mixture of red 
and blue), but appears alternately red and 
blue respectively. By steadily viewing 
the white paper it is sometimes possible 
to obtain a mixture. In general, however, 
the condition is a disturbed state of color. 
By viewing juxtaposed areas of different 
color with the eyes sufficiently out of focus 
to cause the images to overlap, the same 
retinal is obtained. The over- 





‘strife”’ is 
|lapping portion will appear red or blue 
with many variations. 

The variation in the color-sensibility of 
different areas of the retina introduces 
peculiar phenomena in some cases. The 
central retinal region—the fovea—is less 
sensitive to violet, blue, and green rays 
than to yellow, orange, and red, due ap- 
parently to the yellow pigmentation of this 
region. It is difficult to describe a con- 
dition which effectively demonstrates this, 
but often as the eye roves over a medium 
shade of a color a spot in the central portion 
of the visual field appears of a different 
color than the remainder of the field. 

It is a well known fact that at low in- 
tensities of illumination the color sensi- 
bility alters somewhat with the result that 
violet, blue, and green are favored at the 
expense of yellow, orange and red. For 
example, as darkness settles down on & 
landscape red flowers appear black, while 
green foliage and blue flowers retain their 
color longer and appear brighter than the 
red, if these colors are of approximately 
the same brightness at sunset. As the 
intensity decreases still further, all color 
disappears and we have merely brightness 
differences. It is readily observed that in 
dim moonlight no colors are seen in a land- 
scape. These facts are of importance in 
certain color experiments. 
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SG Ake NOTICES | 


PATENTS 


I" YOU HAVEL AN INVENTION 
which you Wish to patent you can 





writ« fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please | 


send sketches or a model of your in- 
vention and a description of the =] 
device, explaining its operation. 
All communications are stiictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, = 
terms, etc., in regard to Patents, = 
Trade Marks, Foreign Patents, etc. | 


SCIENTIFIC AMERICAN 


contains Patent Office Notes. Decisions of 
interest to inventors— and particulars of re- 
cently patented inventions. 


_ MUNN & CO., S?!iSvi3%8 


626 Woolworth Bldg 
NEW YORK 
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625 F Street, 
and WASHINGION, D.C. = 
801 Tower Bidg., CHICAGO, ILL. = 


Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one year $5.00 

Scientific American Supplement (established 
1876) one year ....... 5.00 


Postage prepaid in United States ar possessions, 
Mexico. Cuba and Panama 


Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific /“1erican Supplement $1.00 per year ad- 
ditio nal. 
Canadian Postage 


American 75c per year additional. 
American Supplement 50c per year addi- 


Scientific 

Selentiiic 
tional. 
The combined subscription rates and rates to foreign 

countries, including Canada, wi!l be furnished 

upon application 
Remit by postal or express money order, bank 
draft or check 





| 25th. 
| 4th, farthest away on the 18th, 


SCIENTIFIC AMERICAN 


The foregoing and many other color 
phenomena are generally psycho-physiologi- 
cal in nature. There are many 
illusions and near-illusions which 
to be purely psychological. 
of color 


color 
appear 
In this class 
phenomena we encounter the 
inherent psychic powers of colors and their 
arrangements, but in many of them it is 
not difficult to trace the effects of 
ation. extensive to be 
discussed at this point, but they have been 
mentioned for the of warning the 


assocl- 


These are too 


purpose 


| reader to be on the lookout for them in any 
| observation and use 


of colors. 


The Heavens in August 1919 
(Continued from page 138) 
scopically as a crescent, growing thinner 
and thinner, though larger from point to 
point, day by day, and is worth watching. 

Mars is a morning star in Gemini and 
Cancer, and rises at 4 A. M. in the middle 


of the month. 


Jupiter is also a morning star, and is 
a few degrees east of Mars, that is, lower 
in the morning sky. The two planets draw 
closer together, to come into conjunction, 
less than a degree apart, on September Ist. 

Saturn is in conjuncticn with the Sun 
on the 25th and is invisible. Uranus is in 


Aquarius, and comes into opposition on 
the 23d. At this time he is in 22h. 8m. 
30s. R. A. and 12° 18’ 25” south declina- 


tion, and i is moving 2s. west and 50” north 
per day. There are no stars near by to 
serve as good sky-marks, so that a star- 
map will be necessary to find him. 

Neptune is in conjunction with the Sun 
on the 2d, and is practically unobservable. 

The Moon was in her first quarter at 
4 P. M. on the 3d, is full at 2 P. M. on the 
lith, in her last quarter at noon on the 
18th, and new at the same hour on the 
She is nearest the Earth on the 
and nearest 
again on September Ist. 

During the month she comes into con- 
junction with Uranus on the 12th, Mars, 
Jupiter and Neptune on the 23d, Mercury 
on the 24th, Saturn on the 25th, and 





Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance 

WANTED 

rHE exclusive manufacturing rights of some ma- 
chine, device, or article in the metal line—paten'ed or 
otherwise, by oue of the most completely equipped | 
manufac uring plants in Indiana Address: W. M. 

P. O. Box No. 263, Bedford, Indiana. 
FOR SALE 

PATENT No. 1,288.349. Cleanable Tooth Brush. | 
Write for specifications if interestea. O. J. Wise, 707 | 
Donnally St, Charleston, W. Va. 


PATENT FOR SALE 
A Machine for pasting, cumming and moistening 


labels, card board, strips of leather, heavy cloth, etc. 
cane demand. ‘T°. Weyton, 11 Palmetto St., Brooklyn, 








INVENTIONS 
HAVE you a practical invention to sell outright or 
place on royalty? Seud details 2 Adam Fisher Mfg. 
Co., 78, St. Louis, Mo. i 


INVENTORS | 
PRACTICAL commerci | inventions 
details, H. C. Wilder, Malone, N. Y. 








wanted. State 


BUSINESS OPPORTUNITIES 


| horse-power. 


| dock will 


Venus on the 27th. 
Southport, Conn., 1919, July 21st. 


Commonwealth Drydock at Boston— 
Largest of Its Type 
(Continued from page 139) 

of the dock. The five Worthington pumps, 

composed of three large and two small 

drainage pumps, have a capacity of 4,080 

Other facilities which the 

have include enormous cranes, 

a modern ship repair plant including 

machine shops, carpenter shops, etc. 

It will be noticed that an extra sill has 
been provided near the center of the dock. 
The inner dock will take a vessel 635 feet 
long; the outer dock one 490 feet long. 

The drydock in addition to its ideal 
location with relation to the sea, is within 
a stone’s throw of the new Army base at 
South Boston, the second largest Army 
base in the country; which has just been 
completed and cost approximately $28,- 
000,000. The Army base is on a reserve 





SUBSTANTIAL Ma: ufacturing Corporation wants 
capable men to establish branch aud manage salesmen. 
$300 to $1500 necessary Will allow expenses to Kalti- 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 





SOMETHING NEW! 

TAWKING Tyle letters and figures for Signs, Bulle 
Uns, House Numbers, Honor Rolis, General Publicity— 
Everybody a pru: ——s Profits. Quick Sales— Free 
Sample— Write quick. ©. F. Lorenzen & Co., 204 Reaper 
Block, Block, Chicago. 


A 96-PAGE CATALOGUE 








Scientific. and 
Technical Books 


listing 2500 titles on 500 sub- 
jects, may be secured by addressing 


SCIENTIFIC AMERICAN 
PUBLISHING CO. 
Woolworth Bldg., |New York 











|channel in an inlet; so that steamers 
| docking or leaving the new dock will not 
| be interfered with by vessels going to or 
jfrom the Army base. A quarter of a mile 
; away is the new State Fish Pier and Com- 
|monwealth Pier, the largest passenger and 
freight pier in the world. All of these piers 
and docks are built on made land filled 
in by the State, and there are wonderful 
possibilities of further development. In 
fact, it is safe that there is no col- 
lection of docks and piers in the world 
|which would more readily lend itself to 
| expansion than these Commonwealth pro- 
| Jee ts in South Boston. 


| Chemical Cleaning with Glycol 


to say 


fror chemical cleaning, benzine and 

tetrchloride of carbon are solvents for 
fat and are, therefore, preéminently suit- 
able for removing grease spots and the like. 
In the case of spots and stains, however, due 
to coffee, cocoa or wine, good results have 
been obtained by using glycol which dis- 
solves in water and boils at 198 degrees C. 
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Williams’ i 
“Vulcan” | 
Drop-F orged ! 
Safety Lathe Dogs 





The modern employer’s first consid- 
They 


are entitled to every protection, and 





eratio. is the safety of his men. 











it is good business to give it to them. 
Bent and Straight 


Tail patterns, 16 With dependable tools, and with the 





sizes, 34" to 6" ca- fear of accident removed, the me- 
pocnes. chanic turns out not only better work 
but more and more of it. 

For extra heavy 
service they are : . ‘ i 

a The “Vulcan” Safety Lathe Dogs will 
made with two ‘ ‘ , 
screws do everything that any lathe dog can 


do, and without risk to the operator. 


is built 


possible 


Williams’ “Superior” Quality 


our 


into them strongest 


guarantee of their excellence. 


Write for Machinists’ Tools Booklet. 


jJ. H. WILLIAMS @ CO. 
*“‘The Drop-Forging People”’ 


General Offices: 
Richards Stieet 


Western Office and Warehouse: 
28 So. 
Chicago, 


Clinton Street 28 
Illinois Brooklyn, 











New York 
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WHEN as buyer or user, you pur- 
chase sheet and tin mill products 
that have won a reputation forren- 
dering high-class service, you are 
not going to tolerate a compro- 


mise. You wanta material that will 
measure up to a// claims made for it. 


Keystone Copper Steel 


Sheets, Tin Plate and Roofing Verne 
Plates will resist rust and, withstand 
wear more effectively than any other 
steel or iron manufactured. We base 
these claims upon the indisputable 
tests of actual time and service. 

Whether you employ large tonnages 
or contemplate only a new metal roof, 
or the replacement of galvanized or 
other sheet metal work, you should 
know theadvantagesof Keystone quality. 


AMERICAN SHEET AND TIN PLATE COMPANY, General Oifices: Frick Building, Pittsburgh, Pa. 


‘a 
yop an 


PITTSBURGH 





Apollo 


Galvanized Roofing and Siding Products, as 
formed from APOLLO-Keystone Copper 
Steel Galvanized Sheets, give unequaled 
service. Keystone quality is also supplied 
in Black Sheets, Roofing Tin Plates. etc. 
Demand this material for Roofing, Siding. 
Cornices, Spouting, Gutters, Cisterns, Cul- 
verts, Tanks, Flumes, and all exposed sheet 
metal work. This Company manufactures 
Sheet and Tin Mill Products of every 
description and for every known purpose. 














































Fri riction = Drill 


FOR 
Has 


LIGHT WORK 


These Great Ac dvantages 


with : ¢ belts. Power applied ca 


sal © emalies 


at r cakage 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 





1999 Ruby Street Rockford. | Minois — 


SOU’ rH BEND LATHES 


DO senth Head Lathe 

For the Machine 

and Repair Shop 
W IN PRICE 





Eeiabtiched 


+ in ase 


Zi im. swing 
or tiap Beds 





toes 


South Bend Lathe Works 


4231 Madhvon St. 





Run o Lathe 











wth end, led, 
electrical, rope,air 
piane, piano, pipe- 


organ. flat. hoops, 
bale-ties, tacks, 
nails barbed wire, 
concrete re-infore « 
ment springs, net 
ting posts, trolley-road wires and rail 
b is, wire 5, auto-towing cables, horse-shoes. 


Illustrated Books Describing Uses, FREE 


American Steel & Wire * Raackes, V.P_&£6.8./. 


CHICAGO 





wire fence 


whew 








SOLVINE BOILER #- ESERVER| 





Warranted wit reserve t« nove wiler scale 
event pitting and seale fc mati " 
Pamphiet « guest Money back guarantee 


SOLVINE MFG. co 
Brewer 


# 7 Bottlers’) Machiner 


The VILTER MFG. CO 


899 Clinton Street 


Corliss Engines, 


Jersey City, N. = 


and 


Milwaukee, Wis, 


SCIENTIFIC AMERICAN 


Becomes a Skid-Chain 


Jon’t worry if caught without chains on a 
slippery, 1 vuddy road. J ist wind your BasLine 
AUTOWLINE *roundareartire. Then you won't 
skid. Made of famous Yellow Strand Wire 
Rope, it’s the “‘I ttle Steel Rope with the Big 
Pull Patented Snaffle Hooks attach instantly, 


At d $5.80 east of Rockies. 


ealers, 


P EE ADTOW! <. also of Yellow 


a . : car and spare tire against 
Hast pickable spring lock, 
a . £2.35 cast of Rockies 
P ' reet. TRUCKLINE is another 
ne r heavy towing Retails, 
ea Rockies, at $11.30 h plain 
hos $12.75 w affle Hooks 
Broperick & Bascom Rope Co. 
AINT LOUI NEW YORK 
Manufacturers of Celebrated Yellow Strand 
Wire Rope-Uud in hundreds of Mina 








ASSIVE and substantial 


construction features the Bessemer 


Oil Engine. Weight not merely for 
the sake of weight, but weight properly 
distributed for strength and durability 
—stamina under every condition of 
service. You will find a Bessemer 
built not only to endure but to give the 
greatest operating efficiency at the low- 
est possible cost. Write for catalog, 
15 to 180 h.p. 


Bessemer Gas Engine Co. 
14 York St., Grove City, Pa. 


BESSEMER 


OIL ENGINES 





THE 


uments Conn. 


BRIDGEPORT C HAIN ¢ ‘0. 
Specialists in Small Wire Shapes &FlatStampings 





5x8. 320 pp. 89 ill. 





HE iretor is that magical little device that turns 
a fluid l int 1 gas that turns the nae mp ee devour 
the di the reader of Major Page’s new hand- 


GASOLINE AND KEROSENE 
cancer dn 


By Major Victor W. Pagé, U. 





book, the i cha er ceases to be a chamber of 
m ry } ipters the whole construction, prin- 
il and | e devi ire revealed for the bene- 
t pera rmen 

Ali suital " nd the arious methods of 
feeding them ure critical 1; all the most recent 
types of buretors a bed as to form 
and f ming, with espe leration given to those 
lesis l to use the cheay 1 n 1, it will be hard 
t 1 a cor te eX] of the kero- 
et art , auth has give here Chere is a chapter on in- 
tallation ! 1 1 um on taul eir location, san the reme- 
lies; repal ade a teatu { the treatise Ir t, the whole field 
f mode pra e is illuminated Numerous accurate drawings show all 
parts in their working relationships, and put before the ent the mech- 
anism of the leading type 


$1.50, by mail $1.65 


SCIENTIFIC AMERICAN PUBLISHING COMPANY 
233 Broadway, New York 








Latest Patent Decisions 


an article for woven 
The 


involves 
used for screening ore. 
screen is made of rolled, woven wire. Its 
are oblong. The weft wires are 
larger, made of softer metal, and spaced 
farther apart, than the warp By 
the rolling the warp wire is pressed into 
the weft wire, so that it is interlocked with 
it, and thus the wires are held in place 
and prevented from sliding upon 
other. These screens are fitted into a 
frame which revolves rapidly. A pulver- 
| ized metal by centrifugal force is thrown 
the Particles smaller than 
the meshes pass through, larger particles 
|are returned to the rolls for further -pul- 
| verizing. The desideratum was pro- 
| duce a screen whose meshes would remain 
luniform during the life of the screen, 
| would not clog, and would provide the 
lof the amount of air space for the passage 


This suit 
wire fabric 


meshes 


wires. 


each 


against sides. 


to 


of the to be screened. 

The principal competitor was a_ per- 
forated slot screen. In this the weft and 
warp wires were of soft metal. The smaller 
wire wore out more quickly than the larger 
impairing the durability of the 


ore 


one, 
screen 
The patent calls for a screen in which the 


small warp wire is of harder metal than 
the weft wire. 
The point is, did the substitution of a 


hard warp wire in place of a soft one con- 


stitute patentable invention. The court 
thinks it does not.—W. S. Tyler Co. v. 
Ludlow Saylor Wire Co. U.S.C.C. A. of 
Mo. 


This is a motion for temporary injunction 
to prevent infringement of the Twitchell 
| patent on the gage for testing the pressure 
| in autemobile tires. 
known to the public. 
inner-tube 
has a 





The nipple of the 
valve is screwed off. The gage 


operate with the inner valve stem and open 
the valve, that the pressure operates 
to compress the gage spring and push out 
the cylinder beyond the top of the gage, 
on which the pressure may be read. 

The motion for a temporary injunction 
should be granted. There 
of the validity of the patent which has been 
several adjudicated, and 


sO 


times whose 


This is the gage well- | 


slip over coupling and anvil to co- | 


is no question | 


August 9, 1919° 


Shortly afterwards a device known as the 
(Home and Camp Cooker) was placed on 
the market. Soon after the plaintiff 
entered the field. He put out a single 
outfit, comprising a collapsible wire stand, 
a plain round can of solid alcohol, and a 
small tin boiler. This outfit sold for 50 
cents. From this point plaintiff has de- 
| veloped its business to an extraordinary 
| extent. 

It claimed that commercial thrift 
rather than invention should be credited 
| with this growth. The fact that it was a 
new article comparatively and _ having 
plain or ungrooved containers negatives 
the idea that commercial success can be 
resorted to either in aid of the patent or of 
a broad interpretation of the claims. 

Held, that where commercial success 
may be accounted for on other grounds, 
and the patent in suit plays either no part 
or an inferior part in attaining such 
success, a court must be cautious in giving 
\it weight in aid of a patent, or a broad 
construction of its claims. 

Held, that the patents in question, for 
a container, and for a combined lamp and 
stand, both relating to lamps for burning 
solid aleohol are void for lack of invention, 
and not infringed.—S. Sternau & Co. », 
Geor. Borgfeldt & Co. U.S. D.C. of N.Y. 


Fuller’s Earth 


T Laneaster, Mass., 

of fuller’s earth which has_ been 
worked intermittently since 1856. While 
this earth possesses most of the properties 
common to other fuller’s earths it has the 
additional characteristic of breaking down 
upon drying, and without crushing, to a 
elcsely uniform, fine product, free from 
grit, which will pass through a screen of 
about 250-mesh. While this property 
makes the material unfit for some uses, 
; such as a filtering medium, it is peculiarly 
well adapted to certain other uses. 

In the fulling of woolen cloth uniformity, 
| fineness, and freedom from grit are es- 
| sential, for grit or pebbles abrade and cut 
| holes in the cloth as it passes over the rolls. 
| Fuller’s earth not only removes any grit 
|remaining in the wool, but helps to flow 
the dye uniformly over hard-finished 
|woolens. The earth from this de posit 
has been used in the woolen industry for 





is 


occurs a deposit 


validity has been acquiesed in by the public | over 60 years. 


The 


has 


sale 
been 


almost universally. 
under the 

substantially 
mobiles in this country. All the prior 
art set up by the defendant has been cited 
in the prior litigation on this patent. In 


of gages | 


patent enormous, 


that litigation 123 prior patents and eight | 


prior have been referred 
to. 

The Suiter English patent, upon which 
correspondence was had with the parties, 
was cited in prior litigation, and did not 
contain the slip-on feature, which is an 
essentially important element of the in- 
vention. 

Injunction granted.—A 
v. Proter Mfg. Co. U.S. D.C. 

The 
mercial progress in the sale of containers 
and stands for solid alcohol. 
features of the case are simple. 

Plaintiff and defendant sell 


publications 


of TU. 


solidified 


as great as the sale of auto- | 


|averaging about 


Schroeder's Son | removed by 
| area. 


controversy herein lies in the com- | 


Another use has been developed in 
Liesad years dependent not upon its 
absorbent action, but upon its value as a 
binder when fused. Manufacturers of 
abrasive wheels and stones made both 
from natural and from artificial abrasives 
have used this earth as a binder. 

The deposit lies nearly horizontal and 
is covered with a bed of gravel 2 to 24% 
feet thick. The earth is stratified and 
varies in thickness from 2% to 20 feet 
15 feet. By small test 
pits reserves of 25 to 30 acres have been 
developed. 

In mining the earth the stripping is first 
wheelbarrows over a small 
Then the clay is cut down with 
picks and mattocks in benches about five 
feet high, loaded into wagons, and either 


The patent | hauled to the railroad siding or to a drying 


| pls unt. 


A very small area is stripped ahead 


alcohol in containers which are fitted into | of mining and low benches are used so as 


or engaged with a stand. These cans or 
containers are used by the public for 
cooking or heating purposes, and thus 


furnish a compact means for those who 
wish to avoid the employment of more 
| expensive heating devices. 


| Prior to the time the plaintiff engaged in | 


this business, solid alocho! was well known 
as a fuel, as far bac as 1898. About 1902, 
}one Rossman imported from abroad solid 
alcohol and a stove therefor, and attempted 
unsuccessfully to sell these articles. 

In 1913 the Lava Heater Mfg. Co. 
|placed upon the market a solid alcohol 
heater. Much money was spent for ad- 
vertising, and a little later the business 
| was taken over by the Ellenem Co. upon a 
royalty basis. This last company con- 


| shipped in bulk, 


to minimize the danger of gravel slumping 
or being washed by rain into the good 
material. 

Earth manufacture is 
without drying; that for 
fulling must be dried and shipped in sacks 
or barrels. Drying is done under sheds 
or iron plates under which hot air from a 
coal or wood fire circulates. From wagons 


for abrasive 


the earth is shovelled into sheds for 
storage, then shovelled onto the drying 
plate. After thorough drying the earth 


is shovelled into dry storage bins, where it 
is sacked or barrelled, and is then hauled 
by wagon to the railroad. 

It is thought that much more extensive 





uses for this material might be developed 
by «a thorough study of its chemical aud 


| ducted an expensive publicity campaign. | physical properties. 
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BAYT TC ~— 
III say so.” 


HIS Chesterfieldcigarette does more 

than please the taste. It gives smok- 

ers a new kind of cigarette enjoy- 

ment, the one thing they’ve always 
wished for i in a cigarette. 


Chesterfields let you know you’re smoking 
—they go straight to your smoke-spot—they 


satisfy. 

It’s because of the blend—an exactly pro- 
portioned blend of the finest Turkish and 
Domestic. tobaccos. And the formula for this 
blend is the manufacturer's secret. It cannot 
be copied—or even closely imitated. 


Today—ask your dealer for “those ciga- 


rettes that satisfy.” 
liggealt < Meyers Tobacco CG. 


NOTE—Chesterfield’s moisture- 
proof package keeps them firm 
and fresh, whatever the weather. 


Chesterfield 


67.9. 8 De is BT 





AT YOUR SERVICE 


Rugged in construction—engined to take their rated load anywhere—MACK 
Trucks give year-round service in a hundred industries from steel making to 
fruit handling with a uniform certainty that automatically determines future 
truck purchases. 

The steady growth of all-MACK fleets—their deliberate selection on the basis 
of performance—indicates the power and stamina MACK Trucks show under 
every condition of load, road and weather. 


Let us send you our catalog and detailed information on MACK Trucks— 
capacities 1 to 744 tons, with trailers to 15 tons. 
Orders for immediate delivery can now be accepted. 
INTERNATIONAL MOTOR COMPANY 
ee NEW YORK sera 


ox 





